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MAJOR KING'S GREAT” SS ——— = : ~ + tothe lateness of the season 
MAGNET. === = : = the apparatus has been 

An interesting magnetic laid aside for the present. 
experiment on a large scale : The guns were 15 inch 


Rodmans, weighing 50,000 
lb. each, so that the entire 
| mass of iron, including 
guns, carriages, armature, 
ete.. must weigh about 
130,000 lb. The length of 
| insulated wire in the six 
i coils was eight miles, and 
| it was coupled in parallel 
on each gun and the guns 
in series. There was not 
wire enough on hand to 
give the length called for 
by theory, and it is quite 
probable that a different 
| form of coupling would 
i have given better results. 
The armature was made of 
15 plates, each 4 inch thick 
- and ii inches wide, or 82 
square inches cross section, 
and should have been at 
least twice as heavy, as also 
should have been the pile 
of rails that connected the 
| guns at the breach. 
| “Nevertheless, the 
power of the magnet was 
| enormous, as will be seen 
| from the line of four 15 in. 
| shells suspended from one 


has lately been made at 
Willets Point, N. ¥., by | 
Major Ww. R. King, of the © 
Engineer Corps, U. 8. A., 
consisting in the conver- 
sion of a pair of great can- 
nons, each weighing over | 
twenty tons, into an elec- 
tro-magnet. 

We are indebted to Maj- & 
or King for some excellent F 
photographs of his remark- 
able apparatas, from 
which we have prepared 
the accompanying engrav- 
ings. In one of the illus- 
trations is shown a string 
of 15 inch shells, each | 
weighing 820 lb., suspended 
by the magnetie force. : 

The wire used we under- Fagay 
stand was an old torpedo — 
boat cable, consisting of j= 
{0 small insulated wires, 
forming a cable % of an 
inch in diameter. Major 
King gives us the following 
additional particulars : 

“TI have not completed 
all the experiments I in- 
tend to make, but owing | 
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MAJOR KINGS GREAT CANNON MAGNET, AT WILLETS POINT, W. Y. 
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of the guns, and from the fact that it required a strain 
of 20,600, Ib. to remove the keeper—when the current 
wason, The current was tarnished by a 20 are light 
Weston dynamo. 

‘The lines of force were very appreciable when a 
pieee of iron was held in the hand, five or six feet dis- 
tant froin the poles, and some very interesting points 
were noticed, among which was a neutral point about 
716 inches from the face of the muzzle of each gun. 
Small pieces of wire were projected outward with con- 
siderable velocity, and then drawn back after reaching 
a point some two feet from the muzzle. Watches 
were of course stopped when accidentally brought near 


the guns. 
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The Santtary Qualities of Artificial Butter, 
BY JACOB RB. LUDLOW, M.D... EASTON, PA 

The late Professor Hughes Bennett is quoted as say- 
ing that the great cause of the prevalence of pulmonary 
phthisis was the scarcity of good butter and the abun- 
dance of pastry cooks. The batter supply has always 
been inadequate. Years ago farmers and laboring men 
used pickled pork and bacon as fat foods, and butter 
only as aluxury. But nowadays everybody eats but- 
ter, whether he live in a shanty or in a palace, and the 
demand is so great that if we were dependent exclu- 
sively on the cow for our butter, the price would ex- 
clude it from the tables of all except those in comfort- 


able circumstances 

Within a few years science and art have given us a 
substitute in oleomargarine and butterine. The skill 
and success that have, been shown in its manufacture 
are quite phenomenal. It is really a triamph in its 
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it is much betterand more wholesome than mach 
of the butter found in the markets. It has brought 


way, 
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lown the price of butter fully fifty per cent. The qual- 
ity is uniform and the sources of supply inexhaustible. 
It is really a boon to the poor man and the man in 


moderate circumstances. Yet it is denounced and mis- | ®#*bed wire patent declared in- | | Magnet.cannon, at Willets Point, | 
» . » “yo fi » ; Bell rope coupling, improved*.... 18 | Magnets on liquids, — er 2% 
represented by the dairy interest, because its extended | Freee ee london * $3 | Menlinne tesibie . ; 
use has diminished their profits. Bookijadine, method of, im- ‘a Naval ps ae recent ... i 
It is called “stuff ’ and “ nasty,” and attempts are Books and publications, NEW...... 2 Perry. aL 
A D 

made to excite prejudice against it as unwholesome. | me -— personal. ass cad er —— —y~ pee aememnaeati - 
alae utter, artitic qua - scover oovmes 7 
Laws are passed taxing it, and more or less prohibiting con® Se ha: i Ww Potena, an African. .. sgenesebinin 2 

. annon magn grea’ ajor ‘uzzie, nov . . oes oe 
its manufacture and sale. These laws and methods 4 _Kina's* . M Fryrofuscine . are See 1s 

. . bra charmers .* oacding Mac ne, ™ ov 
have chiefly one effect: they raise the price of butter, Cobra, Rast India® -» 2 | Railways, American, 1 a of. 7 
= : . ‘ Crane, %-ton®.......... -. 19| Ram in naval warfare,inventor of & 
whether dairy or factory, on the consumer. They never Dancer. Do Baan vetoes i Shelves, movable, improved | -., 
‘ ‘ i rangem 

will prevent its manufacture and sale. So long as men Blocrl srwet car tal of 2 ships, turret, tro i Beate =sse.+s i 
can make artificial butter which cannot be distinguished | Precticel nates ae Be | Siphon water tnetae the®. ‘2 
from dairy butter by sight, taste, or smell, so long will | Begtzolzas of water, apparatus rd Steamers, Atlantic, speed of...... 31 


it be made and sold, and legal restrictions advance the 
price without diminishing the profits of its manufac- 
ture. 

In the interest of the masses, [ think the profession | 
should protest against unnecessarily adding to the cost 
of a food so valuable and important. The rich man 
may enjoy his gilt-edged butter, but without this aid 
the poor man must be forced to use the inferior grades 
of dairy butter, strong, garlicky, carelessly made, and 
often unwholesome. 

The wise fools calling themselves reformers, who, a 
few years ago, went about lecturing upon the injurious 
nature of fat as a food, did a great deal of harm in ex- 
citing a prejudice against fat ham, bacon, pickled pork, 
and now a deli- 





and other forms of wholesome fats; 
cately prepared fat, so closely resembling butter as to 
be easily substituted for it, is to be driven, if possible, 
from the market, for the sole purpose of adding to the 
profits of a special industry. Congress had better sub- 
sidize the dairy interest from the surplus in the treas 
ury than to collect this additional tax directly from the 
people 

It is proposed to reduce the tariff on sugar. This 
would very likely not reduce the price of sugar to the | 
consumer, and if it did, so much the worse. Sugar is | 
too cheap already, and too much is eaten for the good 
of the pablic stomach, while a palatable fat food, which 
the people need, is discountenaneed by a prohibitory 
price, 

| have no interest, pecuniary or otherwise, in either 
dairy-made or artificial butter, but as a practitioner of 
medicine my attention is called to forms of food that 
may not make a recourse to cod liver oil so often a ne- 
cessity.— Medical and Surgical Reporter. 

+ Oe 

Ay illustration of the practical usefulness of bac- 
teriology was furnished recently in this city. An 
Italian steamer arrived loaded with imwigrants “There 
had been board, but, as the vessel 
a& suspicious case of diarrhma oc 
curred inachiid. The symptoms were not perfectly 
typice: of cholera. Some of the dejections were taken. 
and sterilized tubes were inoenlated and taken to the 
Carnegie Laboratory in this city. It would take four 
days to develop the cultures. and the question arose 
whether the steamer should be delayed for that period 
of time. It was finally decided to doso. The cultures 
developed in the way characteristic of Asiatic cholera, 
and the diagnosis was made. Subsequently other 
cases of cholera appeared, and the culture diagnosis 
was abandantly confirmed Bat no more striking ex- 
ample of the utility of scientific studies could be far- 
nished than the one referred to.— Medical Record 
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THE BARBED WIRE PATENT DECLARED INVALID. 

This famous patent has at last been declared invalid 
in Cireuit Court proceedings. The rights were founded 
on the Glidden patent, No. 157,124, dated November 
24, 1874. Hitherto it has met with no legal reverses, 
though numerous attempts have been made to over- 
turn it. The last decision, rendered by Judge Shiras, 
in Iowa, declares it void for want of novelty. 

The grounds afforded by the proofs for the decision 
are interesting. They illustrate the precarious tenure 
of a patent under the existing laws, yet in the life of 
fourteen years that the patent has enjoyed, an adequate 
reward to satisfy the equities of the case has doubtless 
been reaped by the owners. 

The defendants in the suit averred that as early as 
1859 a prior inventor named Morley had devised a 
barbed wire fence, and had constructed and exhibited 
it at a fair in Delhi, lowa. Witnesses were produced 
who swore that they had seen it. One had been injured 
by contact with the barbs; another one had his horse 
cut by them ; the blacksmith who had made it testified 
clearly to such fact. A sample of the material about a 
foot long and with two barbs still attached was pro- 
duced as the only piece left of the original wire. 

The witness who averred that he had been injured 
showed the sears, and the fact of their presence on his 
face was entered on the record by the examiner. All 
this testimony related to a period now nearly thirty 


years past. The details of the testimony are quite 
dramatic. The record occupies about 10,000 type- 
written pages. 


This reversal of preceding judgments probably means 
that the patent is extinguished, practically, forever. 
The case has been appealed to the Supreme Court, 
but in the ordinary course will not be reached for 
three years. This will be within a few months of the 
term of the patent, and will end the whole question, 
except as regards the collection of arrears of damages. 

Great rejoicing, it is said, will follow this decision. 
The farmers are supposed to be greatly benefited by 
it. The contrary is the case. They will receive no 


2% | benefit worth mentioning as regards reduction of price. 


By the intelligent exploiting of the patent, which em- 
bodied undoubtedly a bona fide invention on the part 
of Glidden, the farming world was immensely enriched. 
The farmers, not the patentee or owners of the patent, 
have secured the greatest good from the cheap and 
efficient form of fence that it supplied. It would seem 
a hardship that the patent should expire on account 
of the unused and dormant invention of. thirty years 
ago, were it not that large royalties have already been 
collected. Except for this, abstract justice would seem 
absent from the results of the recent trial. 

The illustration the matter affords of the actual 
good done tocommunities by patents is valuable. In 
1859 the wire was invented and shown in public applied 
to fence construction. But it was not patented, and 
hence nearly faded from human knowledge. But when 
a later inventor reinvented it and patented it, he be- 
came at once a benefactor to his kind. When pat- 
ented, which, etymologically, means laid open to the 
world, it at once became one of the most valuable 
franchises the country has seen, the value of which was 
in exact relation to the good it did to the farming com- 
munity ; as they used it largely, they afforded a meas- 
ure of its worth. 

It is proper that if the proofs are good, the patent 


1008 | should expire. But it has during its life been a source 


of profit to the users of the fence, and not of injury. 
It has given them what they never had before, it has 
cheapened fencing immensely, it has solved the pro- 
blem of inclosing the vast prairies of the West, and for 
the good it has done, the trifling royalties are but an 
insignificant remuneration. 


THE DESTRUCTION oF THE GREAT LUMBER RAFT. 
The great timber raft, whose departure from Nova 

Scotia was chronicled by us December 24, has gone to 

pieces and is irreclaimably lost. On December 8 the 





¥®® | structure left its port in tow of thesteamship Miranda. 
woes | The ingenious nature of the construction adopted be- 
soo | Came evident at an early period of the trip. The cap- 


tain of the towing ship found that if he relaxed his pull 


05) upon the tow lines in a seaway, the logs would work 


loose. This was the precise feature the patentee and 
inventor had striven to secure. All went well un- 
til a position south and east of Nantucket was reached. 
Here a severe gale proved too much for the two cables 
and connections with which it was towed. First, a 
fifteen inch steel hawser broke, and shortly afterward 


105) its companion pulled away the bits to which it had 


been secured. The raft was now entirely disconnected 
from the steamer, and in five minutes was out of 
sight. This occurred on December 17. The Miranda 
immediately steered west and reached her destination 
in safety 

As great fears were entertained for incoming vessels, 
which might be sunk by colliding with the raft, the 
navy steamer Enterprise and the revenue cutter Grant 
set out to find the raft and warn vessels of its possible 
proximity. The Enterprise was successful in her quest, 
as she found the debris of the raft. It was completely 


“broken up, and the logs were scattered over an im- 
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mense area of water. Every day will drift them farther 
apart. It is believed that there is now no danger to 
navigation to be apprehended. 

This feature of easy destructibility when not towed 
is beneficial as regards the danger such a craft might 
be to ships if it wasabandoned. It also emphasizes the 
need of a better arrangement for towing. Certainly, 
where so many thousand dollars were at stake, it would 
seem advisable to have two steamers connected to the 
center cable. On the maintenance of the strain on 
this eable the integrity of the craft is entirely de- 
pendent. 

It is stated that the enterprising owner has not given 
up the idea of rafting timber by the ocean. Another 
attempt, it is anticipated, will be made next year. 
With sufficient provision for towing, and with fairer 
weather, there is not the least reason to doubt a suc- 
cessful issue. 





DISCOVERY OF PLATINUM IN THE SUN’S ATMOSPHERE. 
Professor C. C. Hutchins and Professor EK. L. Holden, 
of the Harvard University Physical Laboratory, have 
begun a most interesting work pertaining to ob- 
servations on the chemical constitution of the sun, 
which has already led to some remarkable results. 

For the purposes of the new investigation they were 
supplied by Professor John Trowbridge with one of 
Professor Rowland’s magnificent diffraction gratings, 
ruled on a concave of speculum metal, 2144 ft. radius of 
curvature, 14,438 lines to the inch, ruled surface 6 
inches by 2 inches. The settings of the grating and of 
the photographic apparatus are such that the center of 
the photo-sensitive plate may be almost instantly set 
to within a single wave length of any given line in the 
spectrum. 

For the purposes of spectrum comparison, a power- 
ful electric lamp is used, the lower carbon being of cup 
shape. So intense is the heat that any ordinary com- 
pound placed within the cup is at once reduced to the 
metallic state. 

The general arrangement and construction of the ap- 
paratus, as a whole, is such that any desired section of 
the sun’s spectrum may be photographed on the upper 
half of the p!.oto-plate. The sun light may then be 
shut off, and a photo made on the lower half of the 
plate of the spectrum of any substance inflamed in the 
electric light. The spectra thus obtained are then ex- 
amined at leisure by a magnifying glass, and any coin- 
cidences between the solar and metallic lines noted ac- 
cording to their wave lengths. 

The observations so far made by the authors con- 
vince them that the whole matter of coincidences of 
metallic and solar lines needs re-examination, and that 
something more than the mere coincidence of two or 
three lines out of many is required to establish even 
the probability of the presence of a metal in the sun. 

The results obtained appear to cast doubt upon the 
existence in the sun of quite a number of elements 
before regarded as certainly existing in the great 
luminary. 

An interesting result of these researches, described*in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 628, is the 
discovery of platinum in the sun. 

— en ete 
The Tinning and BRetinning Industry. 

Tin is an almost silvery white, highly lustrous, non- 
elastic metal, softer than silver and harder than lead, 
malleable at ordinary temperature into thin tin foil, 
and so ductile that it can be drawn into fine, very flex- 
ible wire, which, however, breaks under a weight of 
less than one ton per square inch, and is so brittle as to 
be broken by a blow or fall. It is not appreciably af- 
fected in density by hammering, is fusible at 442°, burns 
in air at high temperature, with white light ; is volatile 
ata very high temperature ; comparatively indifferent 
to air or moisture at ordinary temperatures ; and is a 
good conductor of heat and electricity. 

The Romans employed tin for lining vessels of cop- 
per in which were cooked articles which would corrode 
the copper. Silver was also used for the same purpose, 
and afterward an alloy of lead and tin, known as 
pewter. The tinned vessels were known as vasa stan- 
nea. Pliny, referring to this tinning process, says the 
pure tin was always given the preference, the mixture 
of lead being considered a deteriorating adulteration. 

The process employed by the ancient Romans was an 
Pr similar to that practiced at the present 
day. 

The art of tinning plate iron was invented in Bo- 
hemia, and carried from thence into Saxony in 1620, 
and other parts of Germany, whence all Europe was 
supplied until the end of the seventeenth century. The 
manufacture was begun in England, under Yarranton, 
in 1675, 

Iron may be coated with zine first, and then very 
readily tinned by dipping into the fused metal, since 
tin and zine have a common affinity. 

The process of tinning as used for small iron and 
other articles in Chicago shops is very simple. The 


taken out, and the contents dumped upon the floor or 
into a receptacle. 

The principal business in the tin plating industry in 
Chicago is conducted by the Adams & Westlake Co. 
and the Chicago Stamping Co., and is confined wholly 
to what is known as “‘retinning.” In the process of 
forming stamped tinware, flat sheets of metal are placed 
in powerful presses and forced by means of dies into 
shape. This shaping process and enormous pressure on 
the metal completely disintegrates the tin coating, 
breaking the fibers, and rendering the surface of the 
wares fractured, rough, and unfinished. This defect is 
remedied by replating, which reincorporates and re- 
unites the surface, correcting all fractuosity, and mak- 
ing the ware bright and new. The ware to be replated 
is dipped into a caldron of boiling tallow, so hot that 
the original tin plating is softened up and melted from 
the surface of the sheet iron. Then the article so 
treated is dipped into a pot of fused tin, where it takes 
on a new coating of that metal. It is then dropped a 
second time into the grease pot, which has the effect of 
evenly distributing the coating of tin, taking off the 
superfluous metal. It is then put into a box of bran, 
where it is cleansed of the thickest of the grease, and 
finished by being rolled in flour and middlings, which 
completely cleanses the ware, leaving it smooth and 
bright.—Amer. Artisan. 

s+ 0 
Progress of American Railways. 

According to the Railway Age, the year 1887 has sur- 
passed all other years in the extent of railway mileage 
constructed in the United States. When, six months 
ago, the prediction was made in these columns that the 
total new mileage for the year ‘* would not be less than 
10,000 miles, with the likelihood of surpassing the re- 
cord of 1882, the year of greatest railway construction 
in the history of the country,” it was not generally be- 
lieved. But the figures obtained by careful investiga- 
tion throughout the year, and confirmed by official in- 
formation, now prove the prediction to have been-more 
than warranted. Our returns show that during 1887, 
12,724 miles of new main line track were added to the 
railway system of the United States, no account being 
taken in this of the hundreds of miles of side track 
built, nor of the thousands of miles of main line tracks 
relaid. 

While the search has been unusually thorough and 
the totals corroborate the record kept from week to 
week, it is not improbable that some scattering addi- 
tions may yet be received, so that it is safe to state that 
during 1887 nearly, if not quite, 13,000 miles of new 
main line track were constructed. When, in 1882, dur- 
ing a period of extraordinary activity, 11,568 miles of 
new road were built, it was generally believed that 
these figures would not again be equaled. In the fol- 
lowing year, 1883, the new construction fell to 6,741 
miles, in 1884 to 3,825, and in 1885 to 3,608 miles. 

The year 1886 witnessed a considerable revival of ac- 
tivity, and 9,000 miles of new road were built—a greater 
mileage than in any previous year with the exceptions 
of 1881 and 1882, and now 1887 has witnessed the build- 
ing of more miles of railway than 1886 and 1885 com- 
bined, and not much less than 1885, 1884, and 1883 
together. 

The number of different lines constructed is surpris- 
ingly large, aggregating, after deducting for the du- 
plicating of roads lying in two or more States, 364 lines. 
Of course the number of companies building these lines 
was very much less than this, but the new mileage con- 
sists of main lines and branches ramifying in all direc- 
tions,and supplying facilities for transportation to innu- 
merable communities and to vastly extended regions. 
The greater part of this prodigious increase of rail- 
ways has taken place in a few Western States. New 
England and New York contribute scarcely anything 
to the grand total. The great Middle States add very 
little, and the additions in the Southern States are not 
as large as many anticipated, although Alabama pre- 
sents a fine record with over 500 miles, Georgia adds 
230 miles, Florida nearly 200, and Kentucky and North 
Carolina each a little less than that. The Northwest- 
ern States have shown very considerable activity, but 
the great rush of railway building has been in the cen- 
tral belt west of the Missouri River. Kansas leads 
with the total of 2,070 miles. Nebraska comes next, 
with 1,101 miles, almost equaled by Texas, with 1,055 
miles. Four States and two Territories—namely, 
Kansas, Texas, Nebraska, Colorado, Dakota, and Mon- 
tana—together show an addition of over 6,400 miles, or 
about one-half of the entire year’s mileage of the 
country. The only States from which no new con- 
struction is reported are Vermont, Connecticut, Rhode 
Island, and Nevada. 
Many of the lines have been built through compara- 
tively level country, requiring but little grading and 
bridge building, but, on the other hand, many other 
lines have been very costly. Moreover, several of the 
companies have purchased costly terminal facilities 
in large cities, while nearly all have made extensive 





articles to be tinned are generally immersed for a few 
minutes in a tub of dilute acid, then scooped into a wire 


purchases of equipment. It is probably fair to assume 
that the total cost of roadway, bridges, station build- 


basket, dipped into the melting pot containing pvre | ings, terminal facilities, and equipment of these new 
molten tin, given two or three vigorous shakes, then! lines averaged $25,000 per mile, at which rate it appears 





that not far from $325,000,000 have been expended on 


the lines completed during the year. But even this 
prodigious sum does not by any means cover all the 
outlay for new construction, as a large amount of 
grading and bridge building has been done on exten- 
sions where the track has not yet been laid. Evidentiy 
the work of the railway builder in 1887 has necessarily 
had a powerful influence on the financial condition of 
the country. The money which has thus been ex- 
pended has temporarily employed a large army of 
workmen, and it has also furnished permanent em- 
ployment to another great army, probably aggregat- 
ing, at the average of five employes to a mile of road, 
about 65,000 persons. 

The railway mileage of the United States at the 
commencement of 1887 was stated to be 137,986 miles. 
The extensions for the year here recorded increase it 
to 150,710 miles, and it may be said that, in round aum- 
bers, the United States to-day has 151,000 miles of rail- 
way lines. 

EE eae 
Recent Naval Inventions, 

Lieutenant Hovgaard, of the Danish navy, has nade 
a notable addition to the literature of submarine 
and torpedo warfare in a book just published, in which 
he gives a description of a submarine boat which he 
has designed, which shall be able to dive below the 
surface at any moment, continue her course under 
water for a considerable distances, and remain there 
for many hours, retaining the while her capacity for 
continuing her work. For driving her machinery he 
employs steam above water and electricity in stowage 
batteries under water. The transverse section through- 
out the vessel is oval, the greatest axis being horizon- 
tal and the vertical axis just sufficient to give the ne- 
cessary head room. The entrance is full, and the run 
long and fine. Such a form will give poor surface 
speed, but is the best for propulsion when totally sub- 
merged, while on the surface or awash her steering 
power will be very good, and the shape gives the 
utmost strength. Two screws sunk in protecting wells 
give vertical motion, while various ingenious arrange- 
ments of screw propellers, rudders, and pumps, all of 
them working automatically, preserve the direction, 
both vertical and horizontal, as well as the trim of the 
vessel. The cost of such a vessel the inventor puts at 
$250,000. 

Lieutenant Boyer, of H. M. 8. Malabar, has recently 
been experimenting in telephonic communication at 
sea. The signaling apparatus of his invention consists 
of a gong fixed against the side of the vessel below the 
water line. A straight tube leads from this gong to the 
bridge, and in its interior is a rod, by which the ham- 
mer can be worked, and the striking may be in accord 
ance with the Morse code. Inthe center of the gong is 
fixed a telephone, connected by means of wires run- 
ning up the tube to a second telephone on the bridge. 
This forms the receiver. If two ships be fitted with 
this combination, it is maintained that it is only neces- 
sary for one to rap out her message by striking her 
gong and for the other to receive it on her telephone. 
The sound waves from the transmitting gong traverse 
the intervening water and vibrate the diaphragm of 
the submerged telephone ata distance. These vibra- 
tions excite currents in the latter, which, in travers- 
ing the second or observing telephone, reproduce the 


original sounds. 
SS 


Is Clay a Mineral? 

A most curious suit was recently presented before the 
English House of Lords for adjudication, in which the 
above question was the issue. The corporation of 
Glasgow purchased some land at Westham for water 
works and conduits, and erected thereon a reservoir. 
In the deed there was a clause included that stipulated 
for the seller a reservation of ‘“‘the whole coa! and 
other minerals.” Coal seems not to be present under- 
neath the reservoir, but merchantable clay is there, 
and to it the representative of the original vender lays 
claim, The land in the immediate vicinity has been 
worked for clay almost up to the boundary of the reser- 
voir, and the right of extending the workings regard- 
less of their effects upon the corporation's structures is 
claimed. Various decisions have been reached in the 
Scotch courts, and now the case has at last reached the 
final tribunal. The contestant offers to relinquish his 
title to the clay for the modest sum of £10,000, only 
£1,000 less than he originally received for the property. 
The scientific fact that clay is a mineral is admitted, 
and also, under the railway clauses act, it is conceded 
that it may be considered such. The Scottish courts 
present at least a majority of opinion against the cor- 
poration. The point that clay is an ore of aluminum 
strongly indicates that it is in the economical sense a 
mineral. It will be interesting to see whether the 
Scotch baillies will prove to have been out witted by an 
over-clever seller. 


—_ 
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FLEXIBLE MucILA@E.—To 20 parts of alcohol add 1 
part of salicylic acid, 3 parts of soft soap, and 3 parts 
of glycerine. Shake well, and then add a mucilage 


—_— 








made of 98 parts of gum arabie and 180 parts of water. 


This is said to keep well, and to be thoroughly elastic, 
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AN iMPROVED BELL CORD COUPLING. 

A simple, inexpensive, and durable bell cord coup- 
ling, intended te avoid the liability of breaking glass in 
the cars where it is employed, and one which can be 
quickly and easily coupled and uncoupled, is illustrated 
herewith, and has been patented by Mr. Thomas H. 
Sheldon, of Fair Play, Col. It consists of a single 
length of light spring wire coiled to form a loop, 
through which the bell cord is passed, with hooks at 





SHELDON’S BELL CORD COUPLING. 


its free ends, shoulders being formed between the loop 
and the hooks. The wire sections are intended to be 
so light that there will be no danger of their breaking 
the glass, while their cost will be very low. 
- oS oe 
AN IMPROVED FURNACE GRATE. 

An improved grate for the furnaces of steamboat, 
locomotive, and stationary boilers is represented here- 
with, and has been patented by Mr. Jerome De 
Pereira, of No. 41 First Avenue, New York City. The 
grate bars are journaled in the front and back walls 
of the furnace, the side bars being fluted longitudi- 
nally, and the central bars fluted circeumferentially, 
gudgeons extending from both sets of bars through the 
front wall of the furnace. Upon the gudgeons are 
pinions which mesh with each other and form a train 
of gearing for revolving all of the grate bars from a 
The fuel is fed upon the cireum- 





single crank chaft 





DE PEREIRA’S FURNACE GRATE. 
ferentially fluted bars in the center of the furnace, 
whence it is gradually shifted upon the side bars, the 
comparatively amal!l proportion of ashes forming in 
the center easily passing down through the bars, 
while all the small or fine fuel is retained. At the 
sides of the furnace, where there will be presumably 
less fine fuel and more ashes and clinkers, the latter 
are readily discharged into the ash pit, the crushing 
action of the longitudinally fluted grate bars readily 
breaking up the clinkers. 
~+e,e 
THE SIPHON WATER METER. 

The siphon water meter aims at combining the ac- 
cnraey of the positive action type of instrument with 
the cheapness of the inferential class. The liquid is 
delivered into a chamber of known capacity, whieh it 
fills up toa certain level. Immediately this level is 
reached, the supply is cut off from that chamber and 





THE SIPHON WATER METER. 
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direeted into a second, while at the same instant the 
first chamber commences to discharge its contents, the 
act of delivering tilting a beam which is connected to 
the counting apparatus. Thus the index tells the 
number of times the chambers have been filled and 
emptied, or the number of gallons which have passed 
through the meter. 

The emptying of each chamber is effected by a si- 
phon. The water gradually rises in the short leg until 
itreaches the bend, and when it has attained this 
level it commences to flow down the long leg, and 
thus starts the exhausting action. If, however, the 
chamber is fed drop by drop, or by a mere trickle, 
there is a possibility that witha siphon of ordinary 
construction the feed may all leak away without the 
siphon coming into operation. To prevent this the 
bottom of the long leg is sealed by a small bucket at 
the end of a tuinbling beam. Should the water leak 
over the bend, it will be caught at the bottom of the 
long leg until sufficient has accumulated to tilt the 
beam, when it will escape, at the same time putting 
the siphon into action. 

The details are clearly shown in the annexed en- 
graving. B B are the two measuring chambers, 
which are filled and emptied between the levels 
marked by the mouths and bends of the siphons, 88. 
These are of flattened section, as it is found that 
with this form the exhausting action is more certain. 
In a compartment below the chamber is the tumbling 
| beam, D, carrying a bucket, C, at each end. This 
| beam is maintained in an inclined position by the 
| weight of water in its interior antil the siphon above 
its elevated end begins to discharge, when the bucket 
at that end fills and tilts the beam, bringing the oppo- 
|site bucket into position. This beam is connected 
with an upper beam, K, which moves with it. This 
latter beam works the counting mechanism, and also 
carries a chute or funnel, F, which directs the in- 
| coming water first into one chamber and then into the 
others. In large meters there are two plungers, P P, 
connected to the upper beam. The descent of one of 
these into the chamber which has just filled its bucket 
and is tilting the beam, D, insures the certain action 
of the siphon by raising the level of the water over 
the bend. 

This meter was shown at the late Manchester exhi- 
| bition by the makers, Messrs, W. & B. Cowan, of 
Smith Square Works, Westminster, and also of Man- 
| chester and Edinburgh. 

It is well made, wonderfully simple, and will, no 
doubt, work for a long time without attention. As 
compared with a piston meter, it is claimed to be 
equally accurate and less expensive both for first cost 
and maintenance.— Engineer. 

Pyrofuscine, 
| Can coal be a residual of an industrial process? The 
question may be asked in respect of the Reinsch patent 














to be spreading in Germany. In this system a com- 
pound known as pyrofuscine, which contains carbon, 


ment with boiling alkaline solutions. 


soda, and when the liquor is neutralized with hydro- 





gaged from the solution. 
or less proportion from most coals and lignites, but 
not from anthracite. It possesses great chemical 
stability ; and, unlike other known humic bodies, it 
resists chemical reagents and light. Its weak or con- 





| centrated solutions, although exposed to the air for a} 


long time, remain unaltered. The alkaline solutions 
| of pyrofuscine are strongly antiseptic, which property 
| is utilized in tanning hides. 

Machine belts tanned with pyrofuscine resist destroy- 
ing agencies better than those prepared with tan and 
alum. Wetted and dried many times, exposed to the 
sun, and kept in dry or damp air, these hides perfectly 
preserve their strength, elasticity, and fiber. At the 
same time the process isa cheap one. It may be asked, 
however, what is the composition of the coal after the 
pyrofuscine has been extracted from it, and whether it 
or the tar from its carbonization shows any noteworthy 
alteration as a result of the alkaline lixiviation. Pyro- 
fuscine may be experimentally made by boiling several 
times 4 or 5 lb. of coal in a solution containing 100 
grammes of hydrate of sodium. The liquid will con- 
tain from 2 to 8 percent of pyrofuscine, and neutralized 
with an acid will yield from 25 to 30 grammes of the 
substance weighed in the moist state. If well washed 
in water, it is unchangeable by acids.—Jour: Gas 
Lighting. 


—_>+2e>— 
Not far from Hyde Park, Mass., there is a setter dog 
which has a peculiar way of making known its desire 
for food. When hungry, it will go to the coal hod and 
pick up a piece of coal and lay it at the feet of the 
mistress of the house, and if that does not bring the 
food, it will get another piece, On one oceasion the 
dog's patience was taxed to the utmost on purpose, 
and it nearly emptied the coal hod.— Wade's Fibre. 








tanning process, the employment of which is reported | 


hydrogen, and oxygen, and appears to belong to the. 
class of humic bodies, is extracted from coal by treat- | 
In practice, the | 
coal, finely powdered, is digested with boiling caustic | 


ehlorie or nitrie acid, the new tannic agent is disen- | 
It can be obtained in greater | 
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AN IMPROVED FERRULE. 

A ferrule which is designed to remain firmly attached 
to the article to which it is applied, even if the wood or 
other materiai should shrink, has been patented by Mr. 
Charles P. Hawley, of No. 510 West 153d Street, New 
York City, and is shown herewith, Fig. 1 showing it 
as applied to a tool handle, Fig. 2 as embodied in a 
barrel hoop, Fig. 3 as applied to the cap and ferrule of 
a cane, and Fig. 4 as used in the eye of an ax. The 
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HAWLEY’S FERRULE. 


invention consists in ridging or serrating the inner sur- 
face or bore of the ferrule, cap, band, or eye with a 
series of parallel notches, the notches being cut into 
the ferrule in a manner to form inclined faces and a 
corresponding series of shoulders, which range prefer- 
ably at right angles tothe bore of the ferrule. The 
forcing on of a ferrule, hoop, or eye, so formed, mo- 
mentarily compresses the material, but allows of its 
subsequent expansion, when the fiber enters the 
notches and makes a firm hold, the ferrule differing 
from a screw-threaded one in that it is not liable to 
come off with the shrinkage of the material over which 
it is attached. 
a HHO 
AN IMPROVED METHOD OF BOOKBINDING. 

A binding for books which allows the leaves to be 
opened out flat at any part of the book, without strain 
upon the back or the threads or cords which hold the 
leaves, is illustrated herewith, and has been patented 
by Mr. George Huether, of No. 57 Cedar Street, New 
York City. The covers are formed in two parts or 
thicknesses of pasteboard or other material, the outer 
thicknesses of each cover being less in width than the 
inner, and connected to the spring back by flexible con- 
nections, the inner thickness of each cover being con- 








acer. 
HUETHER’S BINDING FOR BOOKS. 


nected to the inner binding next to the back of the 
leaves. The spring back has flexible side pieces at- 
tached to the covers between the inner and outer thick- 
nesses, these side pieces, when the book is open, per- 
mitting the inner edges of the inner thicknesses to lift 
slightly away from the spring back, so that the inner 
binding will have greater freedom, thus enabling all 
the leaves to be opened flat without strain upon the 
binding or leaves. 
er 

Two new turret ships are about to be laid down in 
Cronstadt for the Black Sea. They will be sister ships, 
in almost all particulars alike. Their displacement 
will be 8,000 tons. For protection of center of ship and 
machinery, steel armor 20 inches thick will be used, 
decreasing to 10 inches toward the keel. The breast- 
work and turret armor will be 16 in. .es. They will be 
armed with four 12 inch guns in each turret, and will 
earry in addition four 9 inch guns, eight Gatlings and a 
torpedo apparatus. Against such vessels as these our 
proposed armorclad vessel would be a puny antago- 
nist. Why the United Statesshould build vessels with 
12 inches of armor when other governments are not 
satisfied with less than 20 inches is a question worthy of 
attentive consideration.—Army and Navy Register, 
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IMPROVED ARIANGEMENT OF MOVABLE SHELVES. 
A method of suspending pendulous shelves from end- 
less carriers, whereby any of the shelves will be easily 


accessibie without changing one’s position, is illustrated 
berewith, and has been patented by Mr. Francis V. 
Comfort, of Stiliwater, Minn. Fig. 1 shows such shelv- 

















COMFORT’S MOVABLE SHELVING. 


ing arranged within a case, Fig. 2 is a detail view of 
one mode of suspending the shelves, and Fig. 3 is a sec- 
tional side elevation, showing how the carrier is ope- 
rated. The endless chains or carriers, from which the 
shelves are suspended, run over upper and lower sprock- 
et wheels, the ends of the lower shaft being vertically 
adjustabie. The carriers are chains formed of U-shaped 
iinks, at the intervening joints having their free ends 
looped over short gas pipe or other tubular sections, 
with flanged ends to hoid them in place. For raising 
and jowering the shelves by hand, either direct pres- 
sure may be employed or the hand lever, G, to which 
is pivoted a spring arm, carrying at either end reverse 
pawls, BP, adapted to engage the links of the chain. 
For operating the sheiving 
by toot, a tread, C, is con- 
oected with spring pawls, A 
and B. engaging with internal 
circular pawls on either end 
ot the bottom carrier shaft, 
either pawl to be thrown into 
engagement with its respec- 
tive ratchet tor raising or low- 
ering the shelves by pressing 
the tread to the right or left, 
when the shelves are either 
raised or lowered, as desired, 
by working the tread verti- 
cally. The working of the 
tread also operates a lever, D, 
to move a counterbalance 
weight, E, which normally 
acts on a pin to prevent all 
movement of the shelving 
when the shelves have been 
arranged in the desired posi- 
tion. In applying this im- 
provement to swnall or medi- 
um sized bookeases, the latter 
will ordinarily have a trans- 
verse partition, or “false 
back,” between the front and 
rear, to render the front 
shelves alone visible. 





~~ 
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Anti-Vaccination. 


The success of the anti-vac- 
cinationists is aptly shown by 
the results in Zurich, Switz- 
erland, where, for a number 
of years, until 1883, a compul- 
sory vaccination law obtained, 
and small pox wie wholly 
prevented—not a single case ~~ 
occurred in 1882. This result 
was seized upon in the follow- 
ing year by the anti-vaccina- 
tionists. and used against the 
necessity for any such law, 
and it seems they had suffi- 
cient influence to cause its 
repeal. The death returns for 





that year (1883) showed that for every 1,000 deaths 2 
were caused by small-pox; in 1884, there were 8; in 
1885, 17 ; and in the first quarter of 1886, 85. 





AN IMPROVED GAS PIPE WRENCH. 

A simple and very powerful wrench, specially adapt- 
ed for gas pipes, and designed to fit all sizes of pipes, is 
illustrated herewith, and has been patented by Mr. 
John M. Haynes, of Maxwell, Cal. It consists of a 
lever, on one end of which is fulerumed a griping jaw 
having a segmental toothed edge, a chain being se- 
cured by one end to the lever, and adapted to be 
hooked by one of its links between the inwardly curved 
prongs or hooks on the free end of the griping jaw. 
The chain is usually drawn as taut as possible before 
being hooked by its link, and thus a pipe of any ordi- 
nary size can readily be operated upon, as the chain is 
hooked in position according to the respective sizes of 
pipe. 


ttn 
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AN IMPROVED FARM AND ROAD WAGON. 
A vehicle gear which is especially designed to facili- 
tate building alow-down wagon on high wheels, and 
in which the line of draught will be directly from the 


_ 
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center of the wheel, is illustrated herewith, and has 


been patented by Mr. Edward A. Gardiner, of Mullica 
Hill, N. J. On the under side of each straight axle is 
held a downwardly extending truss, by means of 
hangers supported by the axle, the outer ends of each 
truss being connected together by a strengthening 
rod. In the middle of the truss on the forward axle 
is a recess for the reach held on the axle by the usual 
king bolt, and on the top of the axle is the bolster 
with the usual standard on each end. The several 
parts are preferably made of wrought iron and cast 
steel, principally the latter, and are so arranged be- 
low the axle that the wagon bed can be placed from 
six to eight inches lower than in the usual style of 
wagon with as large a wheel, while by this system of 
trass bracing the axle is not liable to spring. 
ee 
TWENTY-FIVE TON CRANE. 
We illustrate a Goliath crane designed for raising 
concrete blocks, weighing 25 tons, and intended to be 
employed in the construction of harbor works in one of 
the Grecian islands. The framework is entirely of 
wrought iron. The main struts are of the box girder 
type, and support double girders crossing the top and 
carrying the chain sheaves. The whole structure is well 
tied and trussed with cross girders, struts, and gusset 
plates. The cradles are of box girder form with recesses 
left for the traveling wheels. 
The load is raised by a double sheave snatch block, 
the chain passing over sheaves fitted on the top cross 











GOLIATH CRANE, 


TWENTY-FIVE TON 


girders, and being coiled on a spirally grooved barrel. 
The gearing is double purchase, with a factor of safety 
of about 10 to1. A powerful brake is fitted which con- 
trols the full load at any point of lowering Massive 





HAYNES’ WRENCH. 

cast iron side frames are fitted to planed wrought iron 
| joists machined to fit the main framework. These 
frames carry the whole of the gearing, chain barrel, 
etc., and allow the machinery to work with a minimum 





GARDINER’S VEHICLE GEAR. 


of friction. Hand lifting gear is applied to work with 
the other gearing, so that four men can raise the full 
load. A ratchet and pawl is fitted to this gear to pre- 
vent the load running back, and the brake is also made 
available for lowering by hand when required. 

The traveling gear is driven from the crankshaft of 





the engines by bevel wheels and cross shafts, connected 

by steel pitch chain to gear 
ing, which is fitted to the cra 
dies. A clutch for working 
this gearing is fitted on the 
crankshaft, and clutches are 
also fitted to the lower part of 
the gearing to allow of the 
crane being moved by hand, 
handles being also provided 
for this purpose. The travel- 
ing wheels are in pairs, four 
pairsin all. One pair in each 
cradle are ordinary flanged 
wheels, without gearing, the 
pair at the opposite end of 
each cradle being geared and 
driven by pinions actuated 
by the steel pitch chain driv- 
ing chain wheels fitted to the 
pinion shafts. 

The driving and lifting pow- 
er consists of a pair of verti 
eal engines of ample size, ar 
ranged on an independent 
planed and machine - fitted 
wrought iron framework, in 
order that any strains, due to 
working or bad roads, shall 
not affect the working parts 
of the engines. The engines 
are fitted with an improved 
form of reversing motion, 
which has for some time been 
adopted by the constructor 
of this crane for all kinds of 
crane engines, in order to 
lessen the number of working 
parts and to obviate the un- 
satisfactory results obtained 
by using link motion for small 
engines. The lever for this 
motion, together with all the 
other levers for the crane, are 
brought to one spot to enable 
the attendant, without any 
change of position, to have 
the whole of the levers, as 
well as the brake, under com- 
plete control. ‘A spacious 
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wrought iron checkered plate platform is supported 
on girders attached to one of the cradles, and upon this 
is placed a vertical cross tube boiler for supplying 
steam to the engines. A feed water tank and a coal 
btinker are fitted at the side of the boiler. 

The crane was tested before leaving the works, and 
careful observations were made as to the frictional re- 
sistance of the chains, gearing, engines, ete , when rais- 
ing and lowering the full load of 25 tons. Under these 
tests the coefficient was found to be remarkably low, 


ity of the image when subsequently examined in the 
stereoscope will be exaggerated. 

Success in this is insured by employing an objective 
of small angular aperture, or, should it be too wide, 
limiting this otherwise excellent quality by a dia- 
phragm cap being slipped over the end. 

Another way by which stereoscopic photo-micro- 
graphs can be obtained by a monocular microscope is 
to employ an objective having an effectively large 
front lens and covering it with an easy fitting cap, hav- 
mainly due to the care that had been bestowed in pre- | ing init an aperture so much at one side as to cover 
venting strains on the main framing affecting the bear- up one half of the lens When making the first ex- 
ings and working parts posure, the cap is turned soas to uncover one side of 

The crane has already been erected at its destination, | the lens, and is rotated half a turn before taking the 
and reports which have come to hand show that the | second negative. The resulting pair of pictures will 
design and workmanship have met with the fullest ap- be stereoscopic. 
proval of the government officials and the contractor! There are several other methods which may be em- 
for the works. The mode of working is to lift the con- | ployed, and which are more especially adapted for the 
erete block, weighing 25 tons, high enough to admit a| higher powers. This article is, however, mainly in- 
truck under it. The block is then lowered on to the tended for the photo-microscopic aspirant with limited 
truck, and is pushed by hand on to a strong wrought | appliances.—Br. Jour. of Photo, 
iron pier truck, which is fitted with hand propelling | 
gear and brakes, and rans ona line of rails laid at right 
angles to the lines upon which the crane and truck | Eand Torpeds Beate. 

The rails for the pier truck are laid onalower| The question as to whether machine guns should be 
| attached to cavalry seems at last to have settled itself 
affirmatively, and we may hope soon to see their pro- 
posed issue an accomplished fact. When, some three 
years ago, it was suggested by Lord Charles Beresford 
to use the machine gun asa “land torpedo boat,” he 
had in his mind's eye a light well-horsed weapon that 
could dash on with the advanced cavalry of a force to 
seize important advanced points, or that could dart 
from point to point of a battle field as its services 
might be required. In accordance with this idea, a 
strong, light two-wheeled carriage was desigued, which 
carried a Nordenfelt three-barreled gun, mounted on a 
double limber box, with room for one man sitting on 
each side of it. It was drawn by a pair of horses, one 
of which carried the driver. This gun was thoroughly 
|tested in every way by the 10th Hussars, under the 
superintendence of Colonel Liddell and Major Wilson, 
and latterly by the 13th Hussars, in the hands of | 
Captain Baden-Powell. Several improvements were 
added, and new guns have within the last four months 
been issued to the cavalry regiments at Aldershot. 
These are now being put through an exhaustive trial 
as to their mobility and accuracy, and their detach- 
wents through a course of training in their use. Ever 
since the idea of their adoption was first mooted, ob 
jections have from time to time been urged and freely 
largued, and recently a discussion took place in the 
| theater of the Royal United Service Lustitution, which 
| may be said to have asserted finally the necessity for 
Phete-Mieveccopte Steresgrvaghe, | their adoption as a service weapon. On this occasion 
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run 
level, so as to facilitate the transfer 

The pier track is then worked down to the pier head 
with its load by the hand gearing, and on reaching the 
head of the pier the block is lifted by a floating crane, 
consisting of a powerful derrick attached to the forward 
part of a barge and worked by a steam winch of un 
usualiy large proportions, with suitable 
blocks and chain, and is then lowered into the sea on 
stone and rubble foundations already prepared. 

As soon as the crane has completed loading one line 
of blocks it is traveied on to the pier truck and taken 
to the next line, repeating the operation until the whole 


combined 


yard is cleared 

The pier truck, slings. chains, bloeks, and other lift 
ing machinery. together with the Goliath crane, which 
we iliustrate, have all been manufactured for this con 
tract at the works of Mr. Henry J. Coles, Southwark, 
London. 

When these harbor works were first contemplated, 
plans, specification, and tender were asked for a block 
setting titan which wou lift the blocks from the 
yard and travel bodily with them to the pier head. 
Mr. Voles’ design for this crane was approved by the 
ministry, and instructions were given for the titan to 
be ordered, but for various reasons it was afterward 
decided to use the plant forming the subject of this 
notice. — Engineering 
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There are innumerable bodies in the world of small | it was proposed, in a very able iecture by Lieut. Ben 
things which can only be properly observed, so as to| son, R.A., that a timbered ten-barreled Nordenfelt gan 
realize their configuration, by a binocular microscope ; | should be adopted as the service machine gun, to be 
and in the case of such objects, no matter how much | organized and worked on the battery system. An in- 
they may be enlarged by photography in the usual | teresting discussion followed, in which some of the 
perfection their detail may be| speakers strongly pointed out that were this system to 


way or with what 


|over a half hour. 





be introduced, the whole idea of the “ land torpedo 
boat” would be lost. Whether or not such an arm as 
that proposed by Mr. Benson should be started as an 
additional branch in our service remains to be deter 
mined by the development of events; but that it 
should take the place either of the cavalry galloping 
|} machine gun or of the portable infantry weapon is an 
idea not to be entertained. The very different nature 
that the method to be deseribed is intended for em-|of the action of cavalry from that of other arms de- 
ployment with low powers, we shall explain its prinei-| u ynds a special form of weapon for it. As one of the 
ple of action by a simile we employed many years | speakers pointed out, cavalry action as compared with 
since, when we had occasion to introduce it to the no- | that of infantry or artillery differs as a Frenchman's 
Let a bust or statu | style of fighting from a Briton’s. The one hits out fair 
| and square, while the tormer endeavors to disable his 
| adversary by a sudden and unexpected kick on the 
shin. Cavalry relies for success on the suddenness and 
sharpness of its attack, and for such tactics the present 
gun is pre-eminently adapted. When one takes into 
consideration the various duties of cavalry in modern 
war, it must be confessed that a machine gun of equal 
mobility must almost at any time be of very great as- 
sistance toit. Thus, when covering the advance of an 
army into an enemy's country, such a gun would be 
most valuable in assisting to seize and hold advanced 
| posts, defiles, bridges, ete., until the arrival of re-en- 
tion of micro-stereographs. forcements. Among outposts it will add to the strength 
The object slide must aot be placed flat down di-| of the pickets, especially at night, by sweeping the 
rectly on the stage of the microscope, but upon a sec-| main lines of approach open to the enemy. 
ondary or super stage so constructed as to allow of| In action, when the opposing lines are advancing 
the small platform upon which rests the object slide | against each other, the gun may gallop tothe front and 
to oseillate from right to left within a limited sphere. | flank and knock a gap in the oncoming enemy’s line 
In the defense of posts or in street 


The one we constructed for the purpose is made of | in a few seconds. 
fighting it would not only materially assist the power 


thin brass, pivoted at its two sides into guiding side 

pieces, the axis of motion being adjusted so as to coin-| of the carbine fire of the dismounted men, but would 

cide with the object to be photographed. Having | also tend to render the presence of so many of them 
unnecessary—would do away with the bad economy 


focused the object, and using a diaphragm in front of 
the objective so as to increase its penetration, the | described by Colonel Brabazon as “an endeavor to 


rendered, they still afford a very inadequate idea of 
their form. 

Our object at present is to point out, briefly, some 
methods by which the possessor of an ordinary mon- 
ocular microscope may be enabled to photograph any 
suitable object with al! the relief as seen in the finest 
binocular instruments, and this, too, without incurring 
much expenditure for costly appliances. Premising 





tice of our readers of those days 
ette be placed on a tabie at a distance of a few feet 
from a single fixed camera, and a negative be taken. 
Now, without moving the camera, rotate the statuette 
on its axis in the slightest degree, and then take a 
second negative. Prints from these two negatives will, 
when mounted side by on a stereoscopic card 
mount and examined in the stereoscope, show the 
image in all the solidity that could be desired, the 
amount of relief being determined by the extent to 
which the original object was rotated previous to the 
second negative beingtaken. Reasoning from analogy, 
we now proceed to apply this system to the produce 


side 


first photograph is taken, when the little seesaw slide | make the best cavalry in the world into indifferent foot 
holder is tilted to one side, after which it is tilted to| soldiers.” With rear guards the value of machine guns 
the opposite side preparatory to making the second | could not be overestimated. For sudden harassing of 
the enemy's flanks and lines of communications, con- 





exposure The amount to which the tilting takes) 
place must be only very slight, else the apparent solid- | 


voys, ete , the insiguificant appearance of the gun will 
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enable it to get almost anywhere unnoticed, and to 
come into action at most unexpected times and places, 
with immense moral as well as practical effect. But 
for these duties it is imperative that the gun should be 
of the most mobile mounting, capabie of rapid move- 
ment over bad ground, able to come into or to cease 
from action almost without a pause, and that it should 
be always on the spot with the cavairy. These vital 
points would be lost were a corps of limbered machine 
guns established in lieu of the galloping cavalry guns. 
The action of machine guns in the above class of work 
is one of momentary opportunity. There would sel- 
dom be time to send off to the nearest troop of the ma- 
chine gun corps for the desired assistance, the limbered 
gun with its four horses would only make its way in- 
differently well in bad orinclosed country as compared 
with that on two wheels, and would attract the attention 
of a watchful enemy before it had time to wheel up, un- 
limber, and come into action ; and on theslightest hint 
of a counterstroke by the enemy, it would have to 
limber up and get away sooner than the cavalry gun, 
which can maintain its fire up to the last moment, and 
continue firing even in retreat if necessary. Butto get 
the most out of such a gun, it is very desirable that its 
points be thoroughly recognized, and as thoroughly 
instilled into those deputed to work it. A wise step to 
this end has been taken in establishing a class at Alder- 
shot for instruction in the uses of the new weapon. 
— Broad Arrow. 
a 
Dangers of Overhead Electric Wires, 

In New York, recently, people passing along the east 
side of Union Square, about 9 o'clock in the evening, 
were attracted to a small but brilliant pyrotechnic dis- 
play made by one-of the telephone wires crossing 
Fourth Avenue at Fourteenth Street. 

Suddenly a spark larger and more brilliant than 
any of the others flew from the wire, and a team of 
horses drawing car No. 137 of the Fourth Avenue line, 
which was passing under the wire at the time on the 
uptown track, began to dance and prance about. 

One of the horses the next moment dropped to the 
pavement as though it had been shot, and the driver 
noticed that the thin telephone wire was broken and 
wound round the animal's legs and neck. 

He jumped from the car and was about to tear the 
wire from his horse’s neck, when Officer Kaieser, who 
happened to see the occurrence, held him back. 

It was then discovered that the horse which had 
fallen was dead, and the deadly character in the broken 
wire thus being demonstrated, there was a lively scat- 
tering of the crowd in all directions. Officers Kaieser 
and Hass succeeded in taking the harness from the 
live horse, and saved it from the fate of its mate. 

Travel was delayed on the Fourth Avenue line for 
Finally a man came along with a 
ladder, and with a huge pair of rubber gloves on his 
hands. He climbed the ladder, which the policemen 
held as far from the dead horse as possible, and cut 
the wires 

The circuit was thus broken and the danger removed. 
The horse was quickly hauled from the track and 
travel resumed. 

The accident was caused by the telephone wire fall- 
ing upon the electric light wire, and becoming im- 
pregnated with the strong current of the latter. 

a ee Se: 
Telegraph Line across the Biver “uan-ho, 

The extension of the Chinese telegraph system has 
involved the crossing of several large rivers—a matter 
of no ‘mall difficulty, owing to the enormous dimen- 
sions of the summer floods. The river in question, 
whose ordinary width is about half a mile, is swollen 
by the rains to a breadth of more than eight miles, and 
quite recently a large village situated nearly five miles 
from the western bank was completely destroyed by 
the overflowing torrent. Heavy cables have been used 
for these crossings, but their lives have been of short 
duration, due partly to the debris brought down, partly 
to the constantly changing river bed. It was therefore 
decided to divert the land line some 19 miles, taking it 
to higher ground, where the river was naturally more 
restricted as to its channel, and effect the crossing by 
means of a wire rope. The extremities of the rope at 
the position selected are respectively 447 and 737 feet 
above the level of the river, the distance to be spanned 
being 1,549 yards. The line is supported at either end 
by stout wooden posts some 14 feet high and 14 inches 
diameter at the top. These posts are firmly stayed and 
guyed by steel ropes. In consequence of the exceed- 
ingly heavy strain, it was found necessary to employ 
granite blocks about 4 feet in circumference as insu- 
lators. A similar wire rope crosses the river Kistna at 
Bezarrah, in the Madras Presidency, having a span of 
1,690 yards; there are two across the Ganges with 
spans of 966 and 948 yards ; the Hooghly is crossed by a 
line of 711 yards ; and in the United States a wire rope 
of 666 yards crosses the Missouri. The Chinese aerial 
line is consequently the second longest. The wire rope 
was manufactared by Messrs. Siemens & Company, of 
London. It is composed of seven steel wires stranded, 
each wire 0°145 inch diameter, 
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J. B. Dancer, 

We are indebted to the Manchester Guardian for the 
following particulars of Mr. Dancer's life : 

Mr. Dancer was born on October 8, 1812, in London, 
and may be said to have been born an optician, his 
father and grandfather having been makers of optical 
and scientific instruments. In 1818 his father, Mr. 
Josiah Dancer, removed to Liverpool, where he carried 
on the business of optician and philosophical instru- 
ment maker. In 1835 the father died, and the business 
was afterward carried on by the subject of this notice. 
After a few years Mr. Dancer removed to Manchester. 

He was the first to suggest the application of photo- 
graphy to the magic lantern, and he also improved the 
arrangement of the optical parts, producing a clearer 
image and a flatter field than had before been obtain- 
able. A list of the instruments, apparatus, and pro- 
cesses in the invention or improvement of which Mr. 
Dancer has been concerned is too considerable to re- 
prodace here. We have only space to mention the 
most important, In 1838 he suggested the introduction 
of earthenware porous jars to separate the two solu- 
tions in voltaic batteries, which before this time was 
done by means of bladder or other animal tissue. In 
the same year he invented a still more important in- 
strument, viz., the automatic contact breaker, or the 
vibrating interrapter—an instrument which is abso- 
lutely indispensable at the present day wherever elec- 
tricity is employed for telegraphy orsignaling. Again, 
in 1888, and resulting from the same experiments, came 
the deposition of wetallie copper by voltaic electricity. 
This was the very beginning of electro-plating, of 
which art Mr. Dancer was really the inventor, though 
others have run away with the credit of it. In 1841 he 
commenced microscopic photography on daguerreo- 
type plates, and this wonderful art he perfected in 1852, 
when the introduction of the collodion process much 
simplified this and every other photographie process. 
In 1853 Mr. Dancer invented the twin-lens stereoscopic 
camera ; that is, a camera with two lenses placed side 
by side, at a short distance apart. Omitting several 
other instruments which Mr. Dancer improved, we 
must mention his connection with Dr. Joule in his re- 
nowned heat experiments and discoveries. Dr. Joule 
found the necessity for accurate thermometers, and 
with Mr. Dancer’s assistance determined to make them 
for himself. The result was the production of a new 
thermometer, “ the first made in England with any pre- 
tensions to accuracy,” as stated by Dr. Joule himself. 
Mr. Dancer also arranged the apparatus for measuring 
the internal capacity of the bore of thermometer tubes. 
Of Mr. Dancer’s connection with the microscope, Pro- 
fessor W C. Williamson thus wrote a few months ago : 

‘**Mr. Dancer successively brought out several forms 
of instruments, as excellent in their mechanical and 
optical arrangements as they were moderate in price. 
Instruments fully equal to the requirements of original 
research were thus brought within the reach of many 
whose observing faculties were nore conspicuous than 
their financial resources.” 

After such a catalogue as this, one would in the 
ordinary course of things suppose that we should have 
to record that Mr. Dancer had died one of the most 
wealthy men of his time. Unhappily, he died one of 
the poorest. Too modest for business push and flare, 
he kept in the background while others gained by 
his labor ; too unselfish to look after paying business, 
he “ wasted,” as it may perhaps be termed, time on 
the scientific interests of others—time and effort which 
might have been turned to his own profit. Any scien- 
tifie man, if finding himself confronted by a difficulty, 
has gone, all through the last forty years, to Mr. 
Dancer as to an encyclopedia. Days absorbed in this 
way had to be made up by nights spent over the micro- 
scope, and in the end Mr. Dancer lost his most precious 
possession—his eyesight—not suddenly, but little by 
little. With the failure of his sight, business also 
began to fail, and a few years ago the old shop in Man- 
chester had to be shut up. Then a few gentlemen 
came together, an appeal for subscriptions was issued 
through the papers, and very quickly a few hundred 
pounds were raised. From that time the small income 
that has come from this fund has been Mr. Dancer's 
only means of living. The story is one of the saddest 
it has ever been our lot to chronicle. 


Sl Oooo 
Large Silver Nuggets. 


General A. G. Greenwood (says Mr. G. F. Kuntz) re- 
cently called my attention to a nugget of native silver 
weighing 6061¢ ounces troy, one of sixty that have 
been found at the Greenwood group of mines, in the 
State of Michoacan, Mexico. 

The other nuggets weighed from one to thirty-five 
pounds each. The large nugget is entirely worn ex- 
cept in cavities, where some of the crystals are rounded 
and the form is still visible. It is almost pure silver, 
Searcely a trace of any gangue rock being discernible. 
This specimen was found on the surface, and in its 
original state is said to have weighed 12 pounds more. 
It is one of the most remarkable nuggets of silver ever 
found. The geological formation is a limestone with 


Scientific American. 


Curiosities of Telegraph Construction in Mexico, 

Like the land of Grecian fable, Mexico is a paradise 
girt with fire, says Frederic R. Guernsey in the Boston 
Herald. There are at least three distinct climates— 
that of the Tierra Fra, or Cold Land, up in the moun- 
tains ; that of the Tierra Templada, Temperate Land, 
on the plateau, and extending down the slope toward 
the coast a few score miles; and, lastly, that of the 
Tierra Caliente, or Hot Land, which takes in the coast 
on the Pacific and Atlantic sides with also some of the 
sloping country. 

The Tierra Templada is at the north of the country, 
characterized by the vast treeless plains, over which 
must be hauled by railway, or by cart where the rail- 
way does not penetrate, the poles and wire for the 
lines. Oftentimes great loads of poles, cut in the 
forests around Toluca or Paizcuaro, in the southern 
part of the republic, have to be slowly and laboriously 
hauled over the hot plains of Chihuahua and put in 
place by men who carry their rations for days with 
them. The cost of the poles and the wire is necessarily 
greatly enhanced by the transportation, and it may be 
said that telegraph wire, placed almost anywhere in 
Mexico, costs the government three times what it did 
landed at Vera Cruz or Paso del Norte. 

Travelers on horseback in northern Mexico traversing 
these vast, treeless, and melancholy plains stop at night 
for camp, and, finding the telegraph poles accessible 
and admirably seasoned, cut them down for firewood. 
And this is not all. The humble ranchero, desiring a 
stock of wire with which to fence in an inclosure, goes 
with his peon servants and cuts down a mile or two for 
use, leaving poles oftentimes prostrate. I have myself 
seen poles wireless, and also long stretches of wire with- 
out poles. 

And the poles brought so far at so great an expense 
have other enemies besides man. There is the insig- 
nificant-looking worm, the ‘‘ jengen,” which insidiously 
honeycombs the poles till some fine day they fall at the 
breath of a breeze, strewing fragments of wood over 
the ground. This is a formidable opponent of tele- 
graph communication in Mexico, and any bright Amer- 
iean who can show how to keep it out of the poles may 
fairly demand a reward from the Mexican government. 

“Y los pajaros son enemigos tambien” (and the 
birds are also enemies). There is a Mexican woodpecker 
who sits up toward the top of the poles and pecks and 
pecks for whole days, till the top comes off, and wires 
and cross arms go too. A great rogue is this Mexican 
woodpecker, the sworn enemy of telegraph poles. The 
linemen (celadores) shoot him when they can, but of 
what use? One dies and forty come after to the 
funeral ! 

And then the white ants, those industrious, unseen 
hollowers-out of timber! These tiny creatures will eat 
out the inside of a pole till it is a mere shell, solid ap- 
parently, sturdy seemingly, but absolutely as good for 
nothing as an eggshell. Up comes the wind, and the 
poles blow away as if they were hornets’ nests de- 
tached by acyclone. These “ hormigas blancas” dig 
out the inside of house timbers in some parts of the 
country. They have even been known to so hollow 
out the legs of a dining table that one day down it 
came with all its crockery and the noonday meal, too. 
The hormiga blanca is also the sworn enemy of civil- 
ization and progress as represented by the telegraph. 
But the Hot Land has its enemies of telegraph also. 
How Mayne Reid or Ballantyne or Verne would have 
seized on the facts here presented! Picture to your- 
selves, good friends on seaside piazzas or lounging on 
mountain tops this summer day, a country of impene- 
trable vegetation, with gigantic palms and plantains, 
with jungles so dense that it is hard work with a stout 
and sharp machete to make a path through them, a 
country of intense heat, of innumerable mosquitoes, 
and ticks, and malaria, and snakes, and vegetation that 
grows up in a day toa height that interferes with the 
labor of man. 

Such are some parts of the Mexican states of Tabasco 
and Yucatan, and it is through such regions that the 
telegraph which connects the Mexican capital with im- 
portant points like San Juan Baptista or San Cristobal 
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monkey swinging on the wire they have been pursued 
by a whole regiment of monkeys. ‘It is no joke (no es 
broma),” said a lineman recently, “to have a tribe of 
monkeys pursue one ; they are very strong (muy fuertes) 
and can hit with a stone or a stick in a fashion to make 
aman howl with pain, a thing the monkeys enjoy 
hugely.” 

In the coast country, especially on the Guif of Mexico 
side, the wires, from the humid condition of the air, 
oxidize rapidly, and a wire is found by experience to be 
in need of replacement in a year’s time. This adds 
heavily to the cost of keeping up the service. 

Still another difficulty in maintaining a good service 
in the Hot Land States is the impossibility of acclimat- 
ing, in many regions, telegraph operators from the 
colder table lands. They easily fall a prey to fevers, 
and, if they escape with their lives, they have been 
absent from their posts and the service has suffered. 
So it has been found necessary to make use of natives 
of those regions, often imperfectly educated, and from 
whom much must be borne, perforce, for they make 
blunders with fatal facility and try the patience of the 
city of Mexico officials to a degree. 
— +0 

Speed of Atlantic Steamers. 

The returns for the present fiscal year, which have 
just been issued by Mr. Nicholas M. Bell, the Super- 
intendent of Foreign Mails in the Post Office Depart- 
ment at Washington, give some information regarding 
the speed of Atlantic steamers which will be read with 
interest by those who took an interest in the recent 
discussions on the mail contracts. The Americans 
have a special reason for observing and recording the 
time taken by the various steamers to cross the At- 
lantic, for they send their letters by the fastest vessels 
only, altogether irrespective of their nationality or of 
the particular line to which they belong ; and it is there- 
fore necessary that the information on which they base 
their information should be thoroughly complete and 
accurate. From an engineering point of view, more- 
over, as well as from a postal, the statistics are worth a 
little study. These give the time occupied in the con- 
veyance of mails during the twelve months from New 
York to London, and perhaps the most striking feature 
about the list is the distance of time separating the 
boats at its extreme ends. The Cunard liner Umbria 
heads the list with an average time of 187°5 hours, while 
the Wisconsin, belonging to the Guion Company, 
which stands at the foot, requires 258°'1 hours to per- 
form the same passage, being a difference of very nearly 
three days. The second on the list is the Umbria’s 
sister ship, the Etruria, with 188 hours. Next in order 
comes the North German Lloyd steamer Trave, with 
an average of 199°3 hours, and the Anchor liner City of 
Rome, with 203°4 hours ; while the Alaska, of the Guion 
line, and the Aller, of the North German Lloyds, com- 
pete very closely for the fifth place with times of 205°3 
and 205°7 respectively. Then we have a considerable 
number of North German liners with approximately 
equal times, the average of which is very nearly the 
time taken by the Cunard liner Aurania. Then fol- 
lows the Servia, of the Cunard line, with 211°2 hours, 
and then the White Star liners put in an appearance— 
the Britannic, with the time of 219°8 hours ; the Ger- 
manic, 228 hours; the Adriatic, 230 hours; the Re- 
public, 285 hours ; and the Celtic, 236 hours. The best 
of the Hamburg-American line takes 240°7 hours, while 











almost at the bottom stand the Inman liners, the quick- 


est of which, the City of Chicago, takes 241°6 hours; 
and the slowest, the City of Chester, requires 256°8 
hours. It is probable, however, that the new boats 


now being built for this latter company and for the 
White Star line will completely change their positions 
in the list. 


Polygonal Locomotive Wheels. 
A locomotive possessing several unusual features has 


been recently built by the Hinkley Locomotive Com- 
pany, of Boston. The engine is designed to run fast 
passenger trains, and has a single pair of drivers, 67 
inches diameter on tread, and a pair of 42 inch trail- 
ing wheels with radial motion. 


The front end of 


must penetrate. 


many a puma while out attending their lines. 


monkey tribe which inhabits the jungles and chaparral 
of Tabasco. 


exercises, and linemen assert that often one hundred 


wire, festooned, monkey fashion, by looping their tails. 
The continuous vibration of these forest gymnasts 
starts the iron nails used on the cross arms, and these 
often come down, bringing the wire with them. 

And it is not a safe matter to undertake to disperse 
these robust monkeys who play the dickens with the 
telegraph lines in the sparsely inhabited state of 





outcroppings of limonite. 


Tabasco. Linemen have found that on shooting a 


This is country where the linemen go 
in couples, and armed with rifles to fight off the fierce 
‘** puma,” or Mexican tiger (tigre), who assaults man and 
is especially ravenous for telegraph constructors! The 
Mexican linemen down in the hot coast country shoot 


A searcely less formidable antagonist is found in the 
Literally, “‘ the woods are full of them.” 
Their favorite diversion, when not in quest of food, is 


to betake themselves to the telegraph line for gymnastic 


able-bodied monkeys may be seen swinging on the 


the engine is carried on a four wheel truck as usual. 
The engine has piston valves, but the most novel fea- 
ture is the form of the tread of the driving wheels. 
The circumference of the tire, instead of being a true 
circle, is polygonal, and formed of 105 flats each about 
2inches long. The object is to prevent slipping. The 
engine has not yet been tried, but it is claimed that 
polygonal tires have been running on a four-coupled 
engine on the Boston & Lowell during the last year 
with satisfactory results. 

A flat wheel is generally regarded as damaging to the 
rails, while the motion of an engine or car with flat 
wheels is exceedingly unpleasant. Whether any ex- 
tra adhesion will be gained seems doubtful, but even 
this means of preventing slipping would certainly, 
according to all preconceived notions, be more ob- 
jectionable than the use of sand. However, such a 
bold departure from time-honored practice deserves a 
fair trial, and should not be condemned till actual ex- 
periment has demonstrated that flat wheels have no 





redeeming feature.—Hat/road Gazette. 
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SNAKES IN INDIA 

Although a European is seldom bitten by a snake in 
India, the danger is always present to everybody's 
mind, owing to the large number of natives who die 
from bites and to the constant sight of the reptiles. 
Indeed, snakes always form a fruitful source of conver- 
sation at an Anglo-Indian dinner table, when other 
topics are scarce, and a goodly flow of stories, theories, 
and doubtfal incidents in natural history may invari- 
ably be reckoned upon when are started. 

Our illustrations are from sketches by the late Cap 
tain W. W. Robinson, Royal Engineers, who died at 
Aden on June 7 In an interesting article, for 
which we regret that we cannot afford space, he re- 
warked that the “ Griffin ” is always carefully instructed 
by his woonshi in snake lore, including the habits of 
who whips and whips you till you 


* snakes * 


last. 


the whipsnake, * 
die.” 

“It was during one of his lessons,” Captain Robinson 
continued, ‘tbat I first saw snake charming. Parties 
of natives carried round baskets slung at the end of 
bamboos, and, squatting down in front_of the veranda, 
offered, in a jargon as peculiar to them ae the squeak 
is toa Punch and Judy man in England, to get up a 
* very good dance.’ The lids of the baskets were opened, 








about just out of his reach. My wife and theservants, 
taking the snake in the rear, decided the contest much 
to the cobra’s disadvantage. On one of our police se- 
poys being bitten, I found, on examining his foot, the 
unmistakable mark of the two fangs of a poisonous 
snake. I gave him some brandy, extemporized a rough 
tourniquet, and was proceeding to carry out the gov- 
ernment instructions for snake bite. Theman himself, 
however, and his companions thought he ought to go 
to the representation of a Mussulman saint at a neigh- 
| boring mosque, and while I was finding a razor they 
| carried him off. Next morning, on making inquiries, 
|I found the man was alive, though very sick. The 
holy saint had repeated prayers over him, had bound a 
pebble on his right arm, which was only to be removed 
by the holy man himself, after eight days, with appro- 
priate prayers. If taken off by any one in the interval 
'the man would die. Ina few days the sepoy was well, 
the saint removed the bandage and pebble, and I was 
appealed to as a witness to a veritable miracle. Had I 
not seen the bite and testified that it had been caused 
by a venomous snake ? 
“Tt is seldom one hears of a European being bitten. 
I only know of two authenticated cases while in India. 
One was bitten bya cobra belonging to some snake 




















and two or three cobras were unceremoniously pulled | 
out. Then, while a squeaky pipe was played, the 
snakes raised their heads, spread their hoods, and as 
sumed the oft-pictured attitude 
menaced them with his hand, they ducked their heads 
up and down, and this was the ‘very good dance.’ 
Then another of the party produced an unhappy, rag 


| The other had touched with his foot what looked like 
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ing them to be of different race from the majority of 
the inhabitants. Two forms of skull are frequently 
met with in long barrows, both of a long, narrow 
shape, but differing from each other in one having a re- 
gular oval outline, while the other broadens out from 
a narrow forehead, and, having attained its greatest 
width, terminates rapidly behind. The skulls found 
in these villages correspond exactly to the first type. 
It is therefore probable that there were two distinct 
races of the long-headed people, which will have to be 
distinguished in future. 


A ———————— 
Drink Legislation in Austria. 


The Austrian government have, it is stated, intro- 
duced into the Reichsrath a strong measure for the 
prevention of drunkenness. The reason alleged is the 
alarming deterioration in the physique of young men 
enrolled for military service, owing to the spread of 
spirit drinking among the humbler classes. It will be 
interesting to see if the provisions of this measure are 
accepted. They would be difficult to carry in this 
country, where freedom even to get drunk is still 
jealously guarded. Spirit shops are to be closed at 





five on Saturday afternoon, and to remain so till five 
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THE EAST {NDIAN COBRA. 


charmers, whose fangs he thought had been extracted. 





a whip lash, but which was in reality one of the little 


| 


show in one of my sketches. Both cases recovered. | 





“DURING THE FLOODS.~ 


on Monday morning. Ordinary storekeepers are not to 
be allowed to sell spirits, the sale of which is to be re- 
stricted to public houses, confectioners, and specially 


As the musician | Indian vipers (Hehis carinata), a specimen of which 1| licensed stores. Dealers serving spirits to intoxicated 


persons are to be liable to arrest or fine. No debt for 


The immunity enjoyed by Europeans is doubtless due | spirits consumed on the premises can be recovered by 
to the fact that they wear boots in place of the sandal | law if the amount exceeds the value of five liters. The 


ged looking mongoose (ichneumon), the traditional | depicted ; but even so one wonders that there are not | magistrates are empowered to forbid retailers to serve 


enemy of snakes, and a so-called fight was shown by | 
alternately throwing him on to the snakes and jerking 
him back again by the string round his neck. There 
was not much ‘charming’ in the treatment of the| 
cobras, who probably had had their fangs extracted. 
There are, I believe, however, authenticated accounts 
of nen who handle unmutilated cobras. 

“ The oceasion of a river being in flood is usually a 
time of snake harvest for the naturalist. as the snakes 
are either washed up, drowned, or else driven from 
their holes to take refuge on high ground. During one 
flood I found two cobras up in the branches of a thorny 
acacia tree. The largest of the two we attacked, and 
killed with long bamboos. He was over five feet long, | 
and the biggest cobra I have ever seen | 

“ Our poultry used to get very excited when a snake | 
was about. The crows and other birds would similarly 
show its vicinity by flocking together near him in a 
state of much perturbation. On one oceasion my wife 
was irritated by the continuous scolding croak of a 
crow. When she went out to drive him away, she saw 
a large cobra striking angrily at him. The crow danced 





more cases, when it is reckoned how often a snake is 
found ina bungalow.”—The Graphic. 
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Early Britens. 


In a paper read at a recent meeting of the British 
Association, Dr. J. G. Garson described the discoveries 
of General Pitt-Rivers at Rushmore, near Salisbury, 
where he has found the remains of no less than four | 
British villages of the Roman period, besides many 
tumuli and cists. The human remains are extremely 
interesting, and throw much light on the characters 
of the people to whom they belonged. The chief 
point of interest which they show isthe small stature 
of the people, the average of the males being 5 feet 


4 inches and of the females 4 feet 11°8 inches in the 
village of Woodeuts ; while in that of Rotherly. the 
other village excavated last year, the heights are 5 
feet 1 inch and 4 feet 10 inches respectively. The 
|skalls are of a long, narrow, oval form, with one or| 
| two exceptions, when they are of rounder form. These 





'were found associated with longer limb bones, show- 


spirits to habitual drunkards for any period up to 
twelve months. Similar legislation already exists in 
Galicia. The proposal now is to extend it to all Austria. 
The preamble of the measure sets forth that it is a 
direct outcome of the hygienic congress. It is a strik- 
ing illustration of the impotence of our own Parlia- 
ment that no legislation for the restriction of our enor- 
mous drinking habits has any chance of being enter- 
tained.—Lancet. 
Trial of aun Electric Street Car-—Julien System. 

On December 8, a street car with a Julien secondary 
battery as the source of electricity was tried upon the 
Fourth Avenue railroad in thiscity. It was filled with 
a party of invited guests. While many of the arrange- 
ments were provisional, it ran twice over the line, some- 
times attaining quite a high speed. The battery 
carried was said to be enough to drive it forty miles. 
The maximum speed attained was about ten miles an 
hour. It started at 82d St., ran to 85th St., and down 
to the City Hall Park, and then returned to the depot 
at 32d Street. 
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IMPROVED RAIL LOADING MACHINE. 

A rail loading machine, by the use of which rails 
may be loaded into cars cheaply and expeditiously, 
has been patented by Cyrus P. Tittle, of Johnstown, 
Pa. A cut and description of it are herewith given. 
While to a limited extent machinery has been used for 
loading rails, this machine, being portable, presents a 
feature not possessed by others, in which there must be 
duplicate machinery for each bed or pile of rails, or all 
the rails must be loaded from one pile. This can be 
moved from one rail pile to an- 
other, and when not in use can 
be taken out of the way. 

The machine consists of two 
plates bolted together, having a 
short shaft with a cog wheel 
and sprocket wheel attached run- 
ning through the upper end, and 
a similar shaft with sprocket 
wheel running through the low- 
er end. An endless chain, with 
hooks at regular intervals, en- 
gages with the sprocket wheels. 
In front of the rails to be loaded, 
a shaft having fast to it cog 
wheels in pairs, as Many as de- 
sired, is supported at a suitable 
height from the ground. Two 
of the loaders are used, and are 
placed with the lugs or supports 
on the under side of the plates, 
resting on the shaft in such man- 
ner aa to have the cog wheel of 
the machine engage with the 
cog wheel on the shaft. Power 
is applied to the shaft and mo- 
tion consequently imparted to the chain. Aa the rails 
are brought to the front of the pile, the hooks ele- 
vate them tothe top of the machine and tip them 
into the car. If the car is not of the same height as 
the machine, suitable sliding bars can be arranged to 
conduct the rails into the ear. 

——>+ +o 
NOVEL PUZZLE. 

Our engraving shows a single perforated piece of 
wood having the form of a conventional heart, and in 
the perforation is inserted an arrow, also formed of a 
single piece of wood, the barb and head being much 
larger than the perforation in which the shank of the 
arrow is received. The heart is made of one kind of 
wood and the arrow of another. The question is, How 
did the arrow get into the heart? We have heard of 
the philosopher who was unable to rightly place a horse 
collar, and we have seen philosophers who could read- 
ily harness a horse, but who could not explain how the 
arrow got into the heart. 

The puzzle illustrated is one of many thousands dis- 
tributed gratuitously upon the streets of New York as 
an advertisement. The heart is of black walnut and 


the arrow is of basswood. Now we fear that the secret 
is out, for any one familiar with the properties of bass- 
wood knows that it may be enormously compressed, 
after which it may be steamed and expanded to its 
original volume. 


One end of the arrow was thus com- 
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A NOVEL PUZZLE. 


pressed, and in its compressed state was passed through 
the aperture of the heart, after which it was expanded. 
Advantage has been taken of this principle in the 
manufacture of certain kinds of mouldings. The por- 
tions of the wood to be left in relief are first compressed 
or pushed down by suitable dies below the general level 
of the board, then the board is planed down to a level 
surface, and afterward steamed. The compressed por- 
tions of the board are expanded by the steam, so that 
they stand out in relief. - 
—_—_— 72-20 ——______——_ 

Charlies Loudon Bloxam. 

Mr. Charles Loudon Bloxam,who for many years held 
tke professorship of chemistry in King’s College. Lon- 
don, and was formerly lecturer at the Royal Military 
Academy, Woolwich, died on November 28, aged fifty- 
five years. Mr. Bloxam’s original researches, con- 
tributed mostly to the Chemical Society, were of a 








highly technical character. As far back as 1863 he 


devised methods for the analytical separation of tin, 
antimony, and arsenic; and he subsequently investi- 
gated the action of boracic acid upon the alkaline 
carbonates and alkaline earths) The poisonous metals 
claimed a good deal of his attention ; he suggested an 
electrolytic test for the presence of arsenic, made a 
special study of the compounds of arsenious acid, and 
investigated the source of the arsenic which occurs in 
the sulphuric acid of commerce. In conjunction with 
Sir F. A. Abel, about thirty years ago, he conducted 








researches on the valuation of niter. Mr. Bloxam was 
the author of a well known manual of chemistry and 
of some smaller works on the metals. 
— 
APPARATUS FOR THE ELECTROLYSIS OF WATER. 
T. O'CONOR SLOANE, PH.D. 

The apparatus shown in the cut accompanying this 
article is intended to demonstrate that water disappears 
when electrolyzed, and to afford an approximate mea- 
surement of the amount decomposed. It forms a very 
good appendix to the ordinary experiment of decom- 
pesing water by the electric current and collecting the 
evolved gases separately. The amount of water corre- 
sponding to a large volume of electrolytic gases is so 
very small that the most delicate means have to be 
adopted to render it perceptible, unless a very strong 
current is used, and a long time occupied in the decom- 
position. 

The apparatus consists essentially of two tubes, one 
the decomposition tube and the other a funnel tube. 
Their general shape is apparent from the cut. The de- 
composition tube is twelve inches high. The large por- 
tions are three-quarters of an inch in internal diameter. 
The connecting portion is made of capillary tubing. 
This may be from one-sixteenth to one-sixty-fourth 
inch bore. To this a scale is attached. It may be 
made of paper or pasteboard and secured by gum 
tragacanth. The funnel tube is six inches long, and its 
long stem is made of the same capillary tubing as that 
used for the other. It communicates by an India rub- 
ber tube with a lateral outlet leading fromthe decom 
position tube. 

Two plates of platinum are inserted at opposite sides 
of the lower portion of the decomposition tube, and a 
good cork is driven in to retain them. A portion of 
each plate projects downward, lying against the side of 
the cork outside of the tube. If an ordinary cork is 
used, it is well to insert with it a lump of sealing wax 
or paraffine. Then, when the cork is forced in well, 
the wax or paraffine is melted so as to be completely 





fluid, and is allowed to solidify while the tube stands 
vertically. This must be done while the tube is per- | 
fectly dry. If avery good and soft India rubber cork | 
is used with thin plates of platinum, the treatment | 
with wax is unnecessary. 

This method of inserting the plates is given because 
it is the easiest. It is advisable to bend them a little | 
inward, so that they will not lie against the glass. | 
But it would be still better to secure them to platinum 
wires, which, by a good glass blower, could be passed 
through the glass tube above the cork, and there melted 
in place. Care in either case must be taken to see that 
they do not touch each other 

The apparatus may be supported in some kind of an 
improvised stand. As shown, it is arranged with a 
ring stand, an extra ring being borrowed to hold the 
funnel tube. 

Some water is mixed with one-twentieth its volume 
of sulphuric acid and allowed to become perfectly cool. 
This fluid is poured into the funnel tube It flows 
down through this into the decomposition tabe. Air 
bubbles are almost certain to be carried with it. These 
are disposed of very easily by raising and lowering | 
either tube several times until they all escape. In this. 
way the acidulated water is added until it stands at 
about the middle of the stem of the funnel, and 
near the top of the seale attached to the decomposi- 








| to collect any drainage from the funnel. 


tion tube. The ring carrying the funnel may be 
moved up and down, and water added very slowly 
until this condition is secured. Upon the stem of the 
funnel tube near its center a mark should be made. 
This may be done with a piece of thread tied around 
it, or with common ink. When filled, the water must 
stand exactly at the level of sach mark. 

The apparatus is allowed to stand for a few minutes, 
the funnel tube is adjusted if necessary, and the read- 
ing of the scale is taken and noted. The funnel is low- 
ered until the level of fluid in the 
decomposition tube sinks just to 
the shoulder, but is well above 
the plates. Then a current of 
electricity is caused to pass 
through the water. The wires 
may be connected to the plates, 
as shown, by a spring clothespin. 

At once bubbles: rise in clouds 
from the plates. The gas as 
evolved may or may not be col- 
lected by a tube connected to the 
upper end of the decomposition 
tube. After ten or fifteen min- 
utes’ working, enough water will 
have been decompored for its 
lisappearance to be discernible. 
The battery is disconnected. 
The funnel tube is raised and 
lowered a few times to free the 
liquid of bubbles. It is brought 
to such a level that the fluid 
rises exactly to the mark on its 
stem, being allowed to stand 
before final adjustment, and a 
second reading is taken. This 
should be lower than the first, and the difference 
should give the amount of water decomposed. But 
as the gases are somewhat soluble in water, and as 
some gus may adhere to the platinum, the first 
reading will generally be higher, indicating an increase 
of volume, This reading, then, is taken as the basis. 
The funnel is again lowered, the current, for ten or 
fifteen minutes more, is passed through the solution, and 
the operations already described are repeated. This 
time the reading will be lower, indicating a disappear- 
ance of water. 

Some knack is required to manipulate the apparatus. 
It should always be allowed to stand a few minutes be- 
fore the final adjustment of the level of the funnel tube, 
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APPARATUS FOR THE ELECTROLYSIS OF WATER. 


The experi- 
menter must remember that he is making an exceed- 
ingly delicate measurement, and must exert patience 


and care. By raising and lowering either the fannel or 
the decomposition tube, or both in succession, every 
bubble can be disposed of without trouble. ’ 
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Commodore Matthew Caibraith Perry, the Inventor 
of the Ram in Naval Warfare.* 

The changes iu naval construction required by 
necessities of war have been many. The history of 
ship building is literally one of ups and downs. Three 
great revolutions of the oar, the sail, and the boiler 
have compelled the changes. The ancient sea boats 
grew into high decked trirewes with many banks of 
ears, and these again to the low galleys of the Vikings 
and Berbers. The sides of these, in turn, were elevated 
until cambersome vessels with low prow, many-storied 
and tower-like stern, and enormous top hampers sail- 
ed the seas. Again, the ship of the Tudor era was 
only, by slow processes, cut down to the trim hulls of 
Nelson's line-of battle ships. 

In the clean lines of the American frigate, the naval 
men of our century saw, as they believed, the acme of 
perfection. They considered that no revolution in the 
science of war could seriously affect their shape. Down 
to 1862, this was the unshakable creed of the average 
sailor. Naval orthodoxy is as tough in its conserva- 
tism as is that of ecclesiastical or legal strain. 

Yet both Redfield and Perry, as early as 1835, clearly 
foresaw that the old models were doomed, the many- 
banked ships must be razed, and the target surface be 
reduced. Steam and shells had wrought a revolution 
that was to bring the upper deck not far from the 
water, aud ultimately rob the war ship of sails and 
prow, The next problem, between resistance and 
penetration, was to make the top and bottom of ships 
much alike, and.to pat the greater portion of a war 
vessel under water. It is scarcely probable, however, 
that either of them believed that the reduction of steam 
battery should proceed so near the vanishing point, as, 
in the Monitor, to be described as ‘‘a cheese box ona 
raft,” or ‘‘ a tomato can on a shingle.” 

The first idea concerning “ steam batteries,” as they 
were called, was that they were not to have an in- 
dividuality of their own as battle ships, but were to be 
subordinate to the stately old sailing frigates. They 
were expected to be tenders to tow the heavy batter- 
ing sbips into action, or to act as dispatch boats and 
light cruisers. They were conceived to be the cavalry 
of the navy—ships mounted, as it were. Redfield and 
Perry, on the other hand, laid claim for them to the 
higher characteristics of cavalry and artillery united in 
a single arm of the service. 

The first English steamers were exceedingly cum- 
brous and unnecessarily heavy. It was with their 
ships as with their wagons or ax handles—the British, 
ignorant of the virtues of American hickory, knew not 
how to combine lightness with strength. Redfield pro- 
posed to apply the Yankee jackknife and whittle away 
all superiluous timber. Denying that the British type 
was the fastest or the best, he pleaded earnestly that our 
naval men should discard transatlantic models, and 
create an American type. Regretting that our govern- 
ment and naval men held aloof from the use of steam 
asa motor in war, he yet demonstrated that even a 
cluniwsy steamer like the Nemesis had proved herself 
equa! to two line-of-battle ships. He prophesied the 
apeedy disappearance from the seas of the old double 
and treble banked vessels then so proudly floating 
their pennants. Redfield, writing to Perry as a man of 
liberal ideas, said : ‘Opinions will be received with 
that spirit of candor and kindness which has so uni- 
formly been manifested in your personal intercourse | 
with your fellow-citizens.” The confidence of this| 
eminent man of science and practical skill in the naval | 
officer was fully justified. 

One thing which oceapied Perry's thoughts for a 
number of years was the question of defending our 
Atlantic harbors from sudden attacks of a foreign 
enemy. Steam had altered the old time relations of 
belligerents. He saw the modern system of carrying 
on war was to make it sudden, sharp, and decisive, and 
then compel the beaten party to pay the expenses. A 
few hostile steamers from England could devastate our 
ports almost before we kuew of a declaration of war. 
While England was always in readiness to do this, there 
was not one American sea-going war steamer with 
heavy ordnance ready to meet her swift and heavily 
armed cruisers, while river boats would be useless be- 
fore the heavy shell of the enemy. He did not share 
the ideas of security possessed by the average fresh 
water congressman. The spirit of 1812 was not dead 
in him, but he knew that the brilliant naval duels of 
Hull and Decatur'’s time decided rather the spirit of 
our sailors than the naval ability of the United States. 

He proposed a method for extemporizing steam bat- 
teries by mounting heavy guns on halks of dismantled 
merchant vessels. These were to be moved by a 
steamer in the center of the gang, holding by chains, 
and able to make ten knots an hoar. If one hulk were 
disabled, it could be easily separated from the others. 
Such a battery could be made ready ir ten days and 
fought without sailors. The engines could be covered 
with bales of cotton or hay made fire proof with soap- 
stone paint. 

With the aid of his friend W. C. Redfield, he collect- 
ed statistics of all the privately owned steamers in the 








* Extract from © Matthew Calbraith Perry, a Typical American Officer, * 
by Wiliam Eliot Grifiis. 
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United States, with their cost, dimensions and consump- 
tion of fuel, showing their possible power of conver- 
sion for war purposes. Encouraged by Perry, Mr. Red- 
field treated the whole question of naval offense and 
defense in a series of letters on ‘‘ The Means of National 
Defense.” These were printed in the New York Jour- 
nal of Commerce during the summer of 1841, and after- 
ward reprinted in the Journal of the Franklin Insti- 
tute, in Philadelphia. His note books, with illustrations, 
diagrams, and pen sketches, show that his coming ideal 
war ships were like the Lackawanna of our civil war 
days, which, while but five feet narrower, is sixty-two 
feet longer than Old Ironsides, the Constitution of 
1812. His favorite type was a long, narrow, and com- 
paratively low vessel like the Kearsarge, which is 
twenty-two feet less in breadth than an old “ seventy- 
four.” Like Perry, he looked forward tothe day when 
one eleven-inch shell gun would be able to discharge 
the metal once hurled by a twenty-gun broadside of 
the old President. 

An accident which happened to the Fulton, one of 
the early war steamers of the U. 8. Navy, revealed to 
Commodore Perry’s alert mind a valuable principle, 
destined to work a revolution in the tactics of naval 
battles. Like the mountaineer of Potosi, who, when his 
bush failed as a support, found something better in 
the silver beneath, so Perry discovered at the roots of 
a chance accident a new element of power in war. 

The Fulton was rather a massive floating battery 
than a sea steamer. Once started, her speed for those 
days was respectable, but to turn her was no easy mat- 
ter. Tostop her quickly was an impossibility. 

On August 28, 1888, the Fulton, while making her 
way to Sandy Hook amid the dense crowd of sloops, 
schooners, ships, and ferry boats of the East River, 
came into partial collision with the Montevideo. The 
brig lay at anchor, and Lieutenant Lynch, in charge of 
the Fulton, wished to paas her stern, and ahead of her 
starboard quarter. When nearly up with the brig, the 
flood tide running strongly caused her to sheer sud- 
denly to the full length of her cable, and thus brought 
her directly in line of the contemplated route. Lynch, 
to save life, was obliged to destroy property. 

The steamer's cutter and gig were stove in and her 
bulwarks, ip paint and nails, somewhat injured. With 
the brig, the case was different. Though only a 
glancing stroke, the smitten vessel was all but sunk. 

Captain Perry was not on board the Fulton, having 
remained on shore, owing to indisposition. On hear- 
ing the story of Lieutenant Lynch, there was at once 
revealed to him the addition that steam had made to 
the number and variety of implements of destruc- 
tion. The old trireme’s beak was to reappear on the 
modern steam war vessel and create a double revolu- 
tion in naval warfare. The boiler,paddle, and screw had 
more than replaced the war galley’s banks of oars, by 
furnishing a motive power that thereafter should not 
only sink the enemy by ramming, but should change 
the naval order of battle. The broadside to broadside 
lines of evolution must give way to fighting “ prow 
on.” Ina word, he saw the ram. 

Perry required written reports of the affair from his 
lieutenants, and wrote a letter to the Secretary of the 
Navy suggesting the possibilities of the rostral prow. 

To think of the new weapon was to wish to demon- 
strate its power. He proposed to try the Fulton again 
purposely, upon a hulk, to satisfy himself as to the 
sinking power of the steamer. He arranged to do this 
by special staying of the boiler pipes and chimneys, 
so that no damage from the shock would result. He 
was also prepared, by exact mathematical computa 
tion of mass, velocity, and friction, with careful ob- 
servations of wind and tide, to express the results 
with scientific accuracy. 

The report was duly received at Washington, and, 
instead of being acted upon, was pigeonholed. Perry 
was unable, at private expense, to follow up the idea, 
but thought much of it at the time, and the subject, 
though not officially noticed, remained in his mind, 

After the Mexican war, having leisure, he wrote 
the following letter : 

Washington, D. C., November 11, 1850. 

Sir: Since the introduction of steamers of war into 
the navies of the world, I have frequently thought that 
a most effectual mode of attack might be brought into 
operation by using a steamer as a striking body, and 
precipitating her with all her power of motion and 
weight upon some weak point of a vessel of the 
enemy moved only by sails, and seizing upon a mo- 
ment of calm, or when the sail vessel is motionless 
or moving slowly through the water. 

I had always determined to try this experiment, 
should opportanity afford, and actually made pre- 
parations for seeuring the boilers and steam pipes of 
the Fulton at New York, when I thought it proba- 
ble I might be sent in her to our eastern border ports 
at the time of the expected rupture with Great Britain 
upon the northeastern boundary question. 

Experience has shown that a vessel moving rapidly 
through the water, and striking with her stem an- 
other motionless, or passing in a transverse direction, 
invariably destroys or seriously injures the vessel 
stricken, without material damage to the assailant. 
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Imagine, for example, the steamer Mississippi under 
full steam and moving at the moderate rate of 12 
statute miles per hour, her weight considered as a 
projectile being estimated at 2,500 tons, the minimum 
calculation, and multiplying this weight by her ve- 
locity, say 1714 feet per second, the power and weight 
of momentum would be a little short of 44,000 tons, 
and the effect of collision upon the vessel attacked, 
whatever. may be her size, inevitably overwhelming. 

It may be urged that the momentum estimated by 
the above figures may not be as effective as the rule 
indicates, yet it cannot be maintained that there would 
not be sufficient force for all the purposes desired. 

I have looked well into the practicability of this 
mode of attack, and am fully satisfied that if man- 
aged with decision and coolness, it will unquestionably 
succeed, and without immediate injury to the attack- 
ing vessel. Much would of course depend on the de- 
termination and skill of the commander, and the self- 
possession of the engineers at the starting bars, in re- 
versing the motion of the engines at the moment of 
collision ; but coolness under dangers of accident from 
the engines or boilers is considered, by well trained en- 
gineers, a point of honor, and I feel well assured there 
would be no want of conduct or bearing in either those 
or the other officers of the ship. 

The preparations for guarding the attacking steamer 
against material damage would be to secure the 
boilers more firmly in their beds, to prepare the 
steam pipes and connections so as to prevent the sep- 
aration of their joints, to render firm the smokestack 
by additional guys and braces, to strip off the lower 
masts and to remove the bowsprit. All these arrange- 
ments could be made in little time aud without much 
inconvenience. 

It would be desirable that the bowsprit should be 
so fitted as to be easily reefed or removed, but in 
times of emergency this spar should not for a mo- 
ment be considered as interposing an obstacle to the 
contemplated collision. 

It will be said, and I am free to admit, that much 
risk would be encountered by the steamer from the 
guns of the vessel assailed, say of a line-of-battle ship 
or frigate; but considering the short time she would 
be under fire, her facilities for advance and retreat, of 
choice of position, and of the effect of her own heavy 
guns upon the least defensible point of the enemy's 
ship, on which she would of course advance, the dis- 
parity of armaments should not be taken into view. 

Iclaim no credit for the originality of this sugges- 
tion, well knowing that the ancients in their sea fights 
dashed their sea galleys with great force one upon 
the other, nor am I ignorant of the plan of a steam 
prow suggested some years ago by Commodore Barron.* 
My proposition is simply the renewal of an ancient 
practice by the application of the power unknown in 
early times, and, as wany believe, in the beginning of 
its usefulness. With great respect, I have the honor 
to be, Your most obedient servant, 

M. C. PERRY. 

The Hon. Wa. A. GRAHAM, 

Secretary of the Navy, Washington, D. C. 


Twenty years later, in the river of her own name, 
the war steamer Mississippi became a formidable ram, 
though before this time, in 1859, the French ironclad 
La Gloire had been launched. It had been said of 
the British Admiral Sir George Sartorius that “he 
was one of the first to form, in 1855, the revolution in 
naval warfare, by the renewal of the ancient mode of 
striking an adversary with the prow.” It will be seen 
that Perry anticipated the Europeans and taught the 
Americans. 

Other points in this letter of Perry’s are of interest 
at this time. First, last, and always, Perry honored 
the engineer and believed in his equal possession, with 
the line officers, of all the soldierly virtues, notwith- 
standing that the man at the lever, out of sight of the 
enemy, must needs lack the thrilling excitement of 
the officers on deck. He felt that courage in the en- 
gine room had even a finer moral strain than the more 
physically exciting passions of the deck. 

Se oo 
A New Lake Steamship. 

The new steel steamship Owego, of the Union Line, 
made a successful trip from Buffalo, December 7. Her 
length is 352 feet, beam 41 feet, hold 251¢ feet. She has 
triple expansion engines, 28 x 4814 and 72 x 48 inches. 
Her wheel is 15 feet in diameter, with pitch of 22 feet. 
She has six steel boilers placed athwartship in the lower 
hold, three on either side, each 1144 xX 11 feet. She 
was let out for a short time, and made 76 turns on 158 
pounds pressure, or about 14 miles per hour. When in 
good trim and working order, she is to make 16 miles. 
Her carrying capacity is about 2,800 tons of freight, be- 
sides fuel, on 154¢ feet. Her total cost was nearly 
$300,000. She is the largest craft in dimensions afloat 
on the lakes. 





* Commodore James Barron's model of his “ prow ship ” was exhibited 
in the rotunda of the capitol in Washington in 1836. As described by 
him in the Patent Office reports, it was a mere mass of logs, white pine, 
poplar, or gum tree wood. Perry meant to use a real ship, always avail 
abie for ramming. 
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GROUP OF GAS WELLS AT FORT SCOTT, KANSAS. 


The town of Fort Scott, Kansas, appears to be in the 
enjoyment of special blessings, natural and artificial. 
The government sugar works are located here, and dur- 
ing the late sorghum cane harvest 16,500 pounds of 
merchantable sugar were daily manufactured, and the 


success of the sorghum sugar industry established. 


One of the great natural resources of the place are the 
We are indebted to the Fort Scott Tribune 
for our sketch and for the following particulars : There 
are now some twelve wells, from which uncounted 
millions of cubie feet are daily flowing. At night 
they glow like gigantic torches, with flames twenty feet 
or more in height, which illuminate the surrounding 
country. Pipes have been laid through the town, sup- 
plying light and fuel to everybody at a cost of almost 
nothing. Various manufacturing industries are now 
beginning to locate at Fort Scott, and others are com- 
The future prosperity of the place seems to be 


gas wells. 


ing in. 
well settled. 
en ee 


Electrical Notes, 


Slectro-Metallurgy by Dry Way.—Mr. R. K. Boyte 
has devised a process for investing objects with a layer 


of metal by dry way, through the electric spark. 


The object to be galvanized is covered with a sheet of 





adhere on the first trial, the operation is to be re- 
peated. 

New Carbons for Arc Lamps.—Mr. Gime has devised 
a hew process of preparing carbons for arc lamps, which 
it is said give good results. These carbons are made 
as follows: Equal parts of close-burning coal and very 
pure coke are triturated together, and to them is 
added a sufficient quantity of water saturated with 
boric acid to make a plastic paste, which latter is passed 
through moulds under a pressure of from 75 to 100 at- 
mospheres. The rods obtained are cut to the proper 
length, put into a furnace, and raised toa bright red 
heat. A single baking produces very dense and hard 
carbons. 

The Convection of Electricity by Steam.—While Mr. 
Edison has been pursuing his researches on the pyro- 
magnetic production of electricity, Prof. Van Lang 
and Dr. Lecher have been studying the convection of 
electricity by steam, and the results of their experi- 
ments have been recently read by one of these 
physicists before the Vienna Academy of Sciences. 

As well known, the disengagement of steam is ac- 
companied with a production of electricity. The well 
known Armstrong laboratory machine affords an ex- 
cellent practical demonstration of this. Dr. Lecher 
shows through thermometric experiments that, under 











tween the poles. When the current was turned on, 


the liquid was very evidently repelled. Water was 
repelled through a distance of about a centimeter ; 
wood spirit through a greater distance. By moving 
the tube in the direction of its length, the wood spirit 
could be pushed any distance through thetube. The 
amount of motion is, of course, a function of the re- 
sistances due to adhesion and friction, as well as of the 
repulsive force. The attraction of liquids is easily 
shown by the same methods. A single modification of 
the above plan of proceeding is to incline the tube 
slightly, so as to make the liquid flow toward the poles. 
If the required velocity be not too great, the magnet 
acts asa brake to stop the motion. It is well to bend 
the tube up a little at each end to prevent the liquids 
from flowing out. This method is well adapted for 
projection so as to be seen by large audiences, 
- >+ero 
An African Poison, 
In a report just published by the Foreign Office, on 
the trade of the Nyassa territories, Mr. Hawes, the 
newly appointed consul, describes the strophanthus, a 
climbing plant from which the natives extract a strong 
poison, and which is beginning to find its way into 
the London market. It is called by the natives kombe, 








and is found at a low level, and not apparently on 
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the metal that is to furnish the deposit, and an inter- 
mittent discharge is sent through the junction. 

Reduction of Light in Incandescent Lamps.—It some- 
times happens, especially in libraries, that the light 
afforded by incandescent lamps is a little too intense, 
and that it becomes necessary to reduce it. For this 
purpose, opal glass has been proposed as a material for 
the globes. But experiment has shown that this 
absorbs from 40 to 60 per cent of the light that traverses 
it, and that ground glass absorbs from 25 to 35 per 
cent. This is too great a loss. A simple method, 
receutly proposed, consists in dipping the globe in 
either common or photographic collodion and allowing 
it to dry. 
the operation may be repeated. The diminution of 
light effected by this means is scarcely 10 per cent. 

In addition to cheapness, the method has the advan- 
tage that the collodion can be easily removed from the 
glass at any time. 

Soldering Electrical Conductors.—To prevent the 
loss of time that accompanies the cleaning of the rusty 
or dirty extremities of telegraph wires previous to 
soldering them together, Mr. Prisiajniky proposes the 
following process : 

The necessary quantity of solder is put into an iron 
pot, which is placed over a brazier. When the solder is 
melted, fragments of sal-ammoniac are thrown on it, in 
the proportion of one ounce to the pound of lead. 
Vapors of chlorine then appear, and the liquefied sal- 
ammoniac covers the surface of the lead in a blackish 
stratum. The soldering is effected by simply dipping 
the uncleaned wire into the black liquid and afterward 
allowing it to enter the lead. If the solder does not 


| 
If the deposit obtained is not thick enough, 


identical circumstances, an electrified liquid vaporizes 
much more rapidiy than one that is not electrified. It 
seems that this phenomenon is not due to the electri- 
fication of the steam, but that the increase in vaporiza- 
tion is due almost exclusively to the quite intense elec- 
tric wind which is produced on the surface, and which 
renders it difficult to measure the quantity of heat 
necessary for the vaporization of an electrified liquid. 

By asimple experiment, Dr. Lecher has demonstrated 
that when the surface of a liquid is strongly electrified 
a cloud of steam or of water in a vesicular state is pro- 
duced. This cloud is electrified, remains in suspension 
in space, and produces effects of characteristic influence. 





| Although these experiments have not as yet furnished 
|coneclusive data, they afford so many stepping stones 
on the way to the direct conversion of heat into electri- 
city, and vice versa. 
—— 9+ 6 pe 
Action of Magnets on Liquids, 

Professor 8. T. Morehead, of the Washington and 
Lee University, at Lexington, Va., writes as follows 
to the American Journal of Science: Some weeks ago 
one of my students, Mr. J. C. Child, and myself were 
working with a diamagnetic instrument, simply re- 
peating well known experiments. Plucker’s method 
of observing the diamagnetism of liquids having failed 
in our hands to give satisfactory results, we hit upon 
a method which was new to us, and which was very 
satisfactory. Into a glass tube of about four or five 
mim. internal diameter, a small quantity of liquid was 
introduced, formiug a short cylinder. This tube was 
placed horizontally at right angles to the line joining 


high land. The supplies hitherto obtained have been 
drawn from the right bank of the Shire River below 
the Murchison Rapids. 

There is apparently more than one species, or at 
least variety, the distinguishing feature being a much 
siualler pod and fewer seeds. At present, information 
relative to the varieties is scant. It is a strong climb- 
ing plant, and is always found in the vicinity of high 
trees, on which it supports itself. The stem varies in 
diameter, but has an average of a few inches, It lies 
on the ground in folds, the branches supporting them- 
selves on the nearest trees. The young branches are 
in appearance not unlike the elder. The fruit grows 
in pairs, and has a peculiar appearance, very like a 
pair of immense horns hanging to a slender twig. It 
begins to ripen in July, and lasts till the end of Sep- 
tember. The native method of preparing the poison 
is very simple. They first clean the seeds of their 
hairy appendages, and then pound them up in a mor- 
tar until they have reduced them to a pulp. A little 
water is then added. This is done by using the bark 
of a tree containing a gummy substance, which helps 
to keep the poison on the arrow, in the event of its 
striking against a bone. The poison thus prepared is 
spread upon the arrow, and allowed to dry ; 
wounded by arrows poisoned with strophanthus dies 
quickly. The flesh is eaten without evil effect. The 
only precaution taken is to squeeze the juice of the 
baobab bark on the wound made by the arrow, and 
this counteracts the evil effects of the poison. Buffalo 
and all smaller game are killed by this poison. The 
drug is rapidly coming into medical use, especiatly in 


game 








the poles of the magnet, with the liquid nearly be- 





cardiac affections, Bright’s disease, renal colic, ete. 
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ENGINEERING INVENTIONS. 


A safety water gange valve bas been 
patented by Mr. Peter Barclay, of East Boston, Mass 
This invention provides a valve of which one section 
will be automatically seated in case the glass should be 
broken, and in which the other section may be turned 
down upon its seat, thus releasing the section which is 
closed, 


to elevate water from a well in a bucket in such manner | ing the iron magnetic folds of dynamo electric ma- 
that when the bucket has reached its highest point it | chines from the iron bed plates, and provides for the 
will be automatically engaged by a hinged chute, and | core being held firmly in place in the flask, no pressure 
the water emptied through the bottom of the bucket | being required to forcethe finid metal into the mould, 
into the chute, the apparatus being operable by a wind- | and producing castings rapidly of very superior quality. 


A grain weighing apparatus has been 


A photographic accessory has been | patented by Mr. George P. Jameson, of Abingdon, I). 
patented by Mr. John W. Tinsman, of Kirksville, Mo. | Combined with a epring weighing scale is a counter- 





A ear coupling has been patented by 
Mr. Francie M. Hewett, of Beirne, Ark. The drawhead 
has hinged spring-actuating jaws which engage with 
one end of a double-headed coupling bar, the other end 
of the bar being held in a similar manner within the 
drawhead of the adjacent car, the device being operable 
from either side of the car to release the coupling bar. 


A ear coupling has been patented by 
Mr. Edward McC. Reynolds, of St. Louis, Mo. The 
coupling hook or drawbar is adapted to be pivotally 
supported between ite enda, ite forward end having 
means for coupling with a meeting drawbar, and its 
rear end having & book or shoulder to engage against 
the rear side of asuitabic shoulder or bearing on the 
draw head, with other nove! features. 

— ou 
AGRICULTURAL INVENTION. 

A gopher cultivator has been patented 
by Mr. Thor. O. Thorson, of Elliott, Ill. It is so con- 
structed that the shovels may be given any desired in 
clination that the patare of the ground and character of 
the work demands for successful cultivation, the inven- 
tion covering various novel features of construction 
and the combination of parte. 


MISCELLANEOUS INVENTIONS. 


A snow shoe attachment has been pa- 
tented by Mr. Benjamin C. Woodbary, of Patten, Me, 
It is a flexible hinged foot, or toe and heel attachment, 
Gesigned to give freedom to the working of the foot, 
without restricting the tarning of the snow shoe by the 
foot. 

A passenger elevator has been patented | 
by Mr. Seth K. Humphrey, of Faribanlt, Minn, It has | 
an endless chain passing over sprocket wheels, of which | 

one is rotated, platforms fastened on the chain, and | 
gules for holding the platforms, making an elevator 
especially adapted for carrying employes in factories, 
milla, eve, 

A vegetable slicer has been patented 
by Mr. David F. McDonald, of Lake Batler, Fla. It is 
eo made that the gange plate scrves also as a rest plate 
or eupport on which the vegetables rest, and as the 
carriage reciprocates, the vegetables wil! be cut into 
slices and drop on a plate, whence they may drop into 
any suitable receptacle 

A curtain fixture has been patented 
by Mr. Robert P. Trimbie, of Oregon, Mo. This inven- 
tien covers an improvement on a former patented in- 
vertion of acurtain shade and lambrequin fixtare of 
the esnie inventor, and consists of 4 peculiar constrac- 
tion of the castings, with reference to the cheaper pro- 
duction of the fixture. 

A folding ladder has been patented by 
Mr. William 8S. Ethridge, of Paluxy, Texas. It is so | 
made that it can be arranged for use to form a protected 
way through which parties may pass, being especially 
applicable for use in mines, and for a fire escape, while 
it may be folded in small space for convenience in stor- 
ing and transportation. 

Ao expansible Janch box has been pa- 
tented by Mr. John 8. McGuire, of Bayonne, N. J. | 
Combined with telescopically sliding box like sections, 
with a cover on tle upper section, are adjustable straps 
and buckles for connecting the cover with the lower 
section, making a box which can be enlarged as desired 
and contracted when not in use. 

A counting attachment for thrashers 
has been patented by Messrs. Jefferson C. Rand and 
E4wia Thompeon, of Maynard, lowa. This invention | 
covers a novel construction and combination of parts 
in a practical adding or counting device to be used 
principally for tallying the measures of grain in con 
nection with thrashing machines. 

A faucet has been patented by Mr. 
William B. Rodman, of Norfolk, Va. It is particularly 
adapted for use with stationary basins, and is so made 
that either or both hot and cold water may be made to 
flow from one spout and be controlled by one handle, 
and the flow be increased or diminished, or the propor 
tions changed, as desired 


A reel for harvesters has been patented | 














by Mesers. J. Calder Cunningham and George A 
Cunningbam, of Washington, Kansas. Combined with 
the reel and its driving mechanism is an adjusting and 
bolding mechanism, the invention being an improve 
ment on «former patented invention of the same in 
ventorn. 


A hitching device has been patented 


by Mr. Willard G. Thorpe, of St. Paal, Minn. The in 
vention embraces combining with the vehicle a weight 
having a connection for securing it to the horse, the 
connection being disposed over a guide on the vehicle, 
with a detent whereby the force of the weight may be 


held clear of or be freed to secure the horse, as desired. 


A folding table for paper hangers has 
been patented by Mr. Edward M. Addaman, of Jersey 
City, N.J. Ithasa folding top and folding end sap 
porte, and is so made that the top and supports can be 
readiiy anfolded and the table set up for use, or quickly 
folded into compact form for removal, the table when 
et up being firmly braced and supported 


A dumb waiter has been patented by 
Mr. Garrett M. Emerick, of Brooklyn, N. Y 


leach other, with a trough arranged between them, ite 
| sides in close proximity to the rollers, and with an 
| aperture in its bottom and dies in the bottom of the 


ling a machine that will automatically weigh and 

| measure grain with great accuracy. I 
A trousers stretcher has been patented ; 

| by Messrs. Walter A. and Harrison 8. Rollina, of a De Pe and sen 


| secure the joint bars in different adjustments with | 


| making a strong and simple lock, very difficult to open 


It comprises a novel form of clamping frame, with | balanced grain cylinder, Jugs on the sides of the cylin- 
other details, for exposing on the floor or about the | der engaging hooks carried by adjustable lever arms, 
base of a subject grasses, weeds, or grain, or other | so that when the uppermost compartment of the cylin- 
vegetable products, including eat flowers, to give a | der is filled with a certain amount of grain the lugs are 
rural or ornamental appearance to the picture when | disengaged from the hooks, with other novel features, 


photographed. 


A device for holding cans has been 
patented by Mr. George W. Hill, of Stark's Point, 


the machine being also adapted for weighing other 
substances, 


A piano tuning pin has been patented 


Washington Ter. It is a device for holding cans, caske, | by Mr. Fred E. H. Goodenow, of Springfield, Mo. It 


barrels, and similar receptacles in such way as to 


has a fixed collar, and there is a fixed bushing in which 


facilitate emptying them, and consists of a bracket or | the pin turns, washers being held on the pin and against 


frame adapted to be attached to a wall, with a spider- 


the top and bottom of the bushing, a clamping coilar 


like bottom to be supported in such bracket, with other | being held on the pin and turning with it, while there is 


novel features, 


a nut for pressing the clamping collar against the lower 
washer, the pin being securely held in place and not 


A continuous dough pt has = materially infinenced by changes of temperature. 


patented by Mr. Jastin J. Langles, of New Orleans, La. 
Plain rollers are journaled in a frame to revolve toward 


trough, for pressing dough in continuous strips or 
sheets. 

A fish trap has been patented by Mr. 
Abner H. McDowell, of Progress, Va. It differs from 


A cotton gin has been patented by Mr. 


Benjamin Andrews, of New Orleans, La. The saws 
employed are much thinner than those in ordinary use, 
and they are clamped between spacing frames having a 
continuous periphery, the stock being fed into the top 
of the roll box, the seed, etc., dropping out of the 
botiom, the first grade of stock being delivered to the 
brush and passing out of the back of the machine, while 
the second grade separates by being thrown down be- 


the ordi trap principally in having the guide hood 
nary trap principally in having gu tho vows ali tae 


at the rear end of the trap and a box on the side, the 
improvement being simple and inexpensive, and such 
as can be attached to any trap already in the water, 
whereby the fish may be caught at low or high tide, 
and safely retained without danger of being stolen. 


A medical compound for dyspepsia, 
ete., has been patented by Mr. Albert Marx, of Balti- 
more, Md. It consists of water pepper, root ginger, 
garden melisse, peppermint leaves, pennyroyal, lobelia 
inflata, rosemary, cramp bark, golden seal, blood root, 
| prickly ash bark, wahoo bark, capsicum, golden rod, 
horseradish, and other ingredients, in certain propor- 
| tions and prepared after a described manner. 

A temple plate for power looms has 
been patented by Mr. John J. Honan, of Fall River, 
Mass. It has a slotted bottom plate having at one end 
a lug, with a slot between the Ing and the body of the 
plate for the passage of the selvedge of the woven fabric, 
with other novel features, the improved plate being one 
which can be attached to al) kinds of temples, especially 
the well known Dutcher temple. 

A leveling rod has been patented by 
Mr. Walter J. Ritchie, of Lima, Ohio. It is so con- 
structed that the engineer or surveyor may read the 
elevations in feet and fractions of a foot through the 
telescope attached to a leveling instrument at a distance 
of a thousand feet or more, thas keeping his own record 
and dispensing with reports of such elevations from the 
rodmen, 

An apparatus for distilling wood has 
been patented by Mr. Gasper Hunziker, of Cloverdale, 
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A VERY COMMON COMPLAINT. 

How often do we drag on, day after day, with nought 
especially to complain of, but general debility and per- 
haps some weakness of the lungs? We feel conscious of 
the latter because we take cold so easily, and any cough 
we may get seems to stick so closely to us, and we fee! 
an occasional soreness in the chest. The former does 
not apply to any specific ailment, for we cannot localize 
our trouble so as to give it a definite name, yet we fee! 
such a general good-for-nothingness, that we cal! it by 
the generic name of “ general debility.” if we are femi- 
nine, we feel that this term embraces our misery, and 
there are so many like ourself we are easily under- 
stood. But what would we not give to find relief? A 
patient living in Boston Highlands, Mass., in a letter of 
November 6, 1885, says : 

“ After having used the Compound Oxygen since last 
March, it is only just to you to send some word to attest 
ite value. I hardly know what I should have done with- 
out it. I commenced taking tt for general debility, caused 
by female weakness, and also for my lungs, which are not 
very strong. Last winter 1 was very susceptible to colds, 
which almost invariably settled upon my lungs, and 
although under a physician’s care at the time, and swal- 
lowing a great deal of medicine, | made such slow prog- 
ress that I decided upon taking the Compound Oxygen. 
It has been of wntold value, my hungs are stronger | do 
not take cold as easily, and all signs of a cough, which | 
had on commencing it, very soon disappeared. I fee! 
stronger in every way.” 

Write to Drs. Starkey & Palen, 1529 Arch Street, Phil- 
adelphia, Pa., and they will mail you free an interesting 
treatise on Compound Oxygen—its mode of action and 
results. 





Business and Personal. 





The charge for Insertion under this head is One Dollar 
@ line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 


For Sale Cheap—2 horse Shipman engine. Perfect 
condition. Used very little. Overman Wheel Co., 152 
Columbus Ave., Boston, Mass. 

The Hall Steam Pump Company, 91 Liberty Street, 
New York, bas issued a new catalogue, very finely illus- 
trated. It cuntains cuts and descriptions of a large va- 
tiety of steam pumps, simple and compound, adapted to 
a variety of purposes; also combined boiler and power 
pump and independent condenser and pump. Instruc- 
tion to those ordering pumps is given, wit*. directions 
for setting up pumps; also useful information for engi- 
neers and others. 

Foreman Wanted—Who can manage about twenty- 
five machinists and get out engine work at lowest cost of 
good work. AddressJ.8. & Co., lock box 25, Manchester, 
N. H. 

Wanted—By a practical machinist, draughtsman (ap- 
prenticeship at the Pratt & Whitney Co.), and business 
man, 2% years of age, in some legitimate manufacturing 
business, or to take charge of wholesale or retail house 
for a substantial concern. Best of references given and 
required. Would take pecuniary interest, if proved to 
be safe and profitable. Address W. R. F., drawer 7, 
Hartford, Conn. 

The Partz Electric Battery Co., of 1723 Chestnut St., 
Philadeiphia, Pa., undoubtedly manufacture the most 
undred | emcient, easiest managed, cleanest, and economical bat- 
teries upon the market. Dr. Partz is one of the world's 
acknowledged scientists, and his batteries are neither 
toys nor experiments, but are practical, constant, and 
efficient. Motor, Medical, Cautery, Dental, and Acid 
gravity batteries for the laboratory are the specialties 
of the company. Send for catalogue. 

Machinist with experience on cylinder printing press- 
es. Address, stating age, experience, and salary re- 
quired, Golding & Co., Boston. 

Tanning Leather by Electricity.—A good, practical 
process wanted by Wm. F. Schmoele & Co., 15 Belliard 
Street, Antwerp, Belgium. 

Nicke! Plating. —Manufacturers of pure nickel an- 
odes, pure nickel salts, polishing compositicnos,ete $100 
“LAttle Wonder.” A perfect Blectro Plating Machine. 
Agents of the new Dip Lacquer Kristaline. Complete 
outfit for plating, ete. Hanson, Van Winkle & Co., New- 
ark, N. J.. and @ and & Liberty St.. New York, 

Burnham's New Improved Turbine. Sold at cost of 
manufacturing and advertising. Address York, Pa. 


Lacquere.—Zapon, Brilliantine, Brassoline, — 





Chemical Co., Short Hills, N.J. N.Y. agent, Horace 
Van Sands, 733 Broadway. 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Metal Co., Chicago, Ill. 

For the latest improved diamond prospecting drills, 
address the M. ©. Bullock Mfg. Co., 138 Jackson 5t., 
Chicago, Ll. 

The Railroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

The Knowles Steam Pump Works, 113 Federai 
8t., Boston, and 9% Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Belting and Wheels. Link Belt M. Co., Chicago. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 

Iron Pianer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Iavea, Conn 

Supplement Catalogue.—Persons in pursuit of infor 
mation of any special engineering, mechanical), or scien- 
tific subject, can have catalogue of contents of the ScI- 
SNTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy artieles embracins 
the whole range of engineering, mechanics, and physica’ 
science. Address Munn & Co.. Publishers. New York. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery. and containing reports of tests, on application. 

Lathes for cutting irregular forms a specialty. See 
ad. p. MO 

We are sole manufacturers of the Fibrous Asbestos 
Removabie Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence ©° 





419 and 421 East 8th Street, New York. 
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Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

Curtis Pressure Regulator and Steam Trap. See p. 364. 

Pat. Geared Scroll Chacks, with 3 pinions, sold at same 
prices as common chucks by Cushman Chuck Co., Hart- 
ford, Conn. 

The Improved Hydranlic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, % Columbia St., New York. 

Safety Elevators, steam and belt power ; quick and 
smooth. D. Frisbie & Co., 112 Liberty St.. New York. 


Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 28. 

Quints’ patent automatic steam engine governor. 
Correspondence solicited from manufacturers of throt- 
tle governor engines. Leonard & McCoy, 18 Liberty 
street, New York. 

Catarrh Cured. 

A clergyman, after years of suffering from that loath- 
some disease, catarrh, and vainly trying every known 
remedy, at last found a prescription which completely 
cured and saved him from death. Any sufferer from 
this dreadful disease sending a self-addressed stamped 
envelope to Prof. J. A. Lawrence, 212 Bast %h 8t., New 
York, will receive the recipe free of charge. 

Wanted by a Brick Manufacturing Co.—A good 
draughtsman. Also a first class mechanic as foreman. 
Address box 87, Lancaster, Pa. 


No. 11 planer and matcher. All kinds of woodworking 
machinery. C. B. Rogers & Co., Norwich, Conn. 


Patent Rights for Sale. Apparatus for building 
Concrete Buildings and Walls. County rights, $50. State 
rights, $00. See descriptive notice in ScI. AMERICAN, 
May 2, 1886. Send for circulars. Ransome, 2 Mont- 
gomery St., San Francisco, Cal. 

Leather link belting is the most reliable for dynamos 
and swift running machinery. For particulars write 
Chas. A. Sebieren & Co., 47 Ferry St., New York. 


Talcott’s belt hooks. Best made, Providence, R, I. 


Send for new and complete catalogue of Scientific 
Books for sale by Munn & Co., 361 Broadway, N.Y. Free 
on application. 


Hye BP revies 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be b is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and or number of question. 

Inquiries not answe n reasonable time should 

repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to y to all, either by letter 
or in this department, must take his turn. 

Special Written Information on matters of 
perso rather general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. 














(1) J. T.—For the horse power, multiply 
the area of the piston by the mean engine pressure, which 
is always something less than the boiler pressure, and 
may be computed by knowing the point of cut-off. 
This product multiply by the speed of the piston in 
feet per minute. Divide the last product by 33,000 for 
the horse power. Your engine probably indicates 23 
to % horse power. Exact instructions cannot be given 
for setting the eccentrics of: your traction engine with- 
out the exact measure of the lap and plan of lever con- 
nection. Place the crank on the center and the cams 
exactly opposite toeach other with their central line 
leaning forward in the direction in which the crank is 
moving, safficient to open the port at or near the 
time of passage of the crank over the center, is a general 
rule, from which a trial can be made. For casehard- 
ening, see ScrENTIFIC AMERICAN SUPPLEMENT, No. 23. 


(2) W. M.—The brazing of iron and 
steel is readily accomplished by first cleaning the sur- 
faces that are to be brazed free from scale or rust and 
make them to fit closely, as the brass or copper used for 
brazing does not flow well into open spaces. Rab the 
surfaces to be united with borax and water, then tie 
the parts together with iron wire or in any other con- 
venient manner, Sprinkle the edge of the point with 
pulverized borax and tie ona piece of ordinary yellow 
brass large enough to fill the joint. Sprinkle the brass 
with borax powder, and place the work in a forge fire 
with the brass on the upper side, and heat gently until 
the brass melts and draws through the joint. Copper 
may also be used in the same way, it being very suit 
able and strong for iron. Good tough brass is best for 


steel, 


(3) J. P. B. writes: Some three weeks 
since, a large barn containing baled hay was burned in 
this place. The fire was first seen near the floor of the 
loft, and there were several layers of bales of hay above 
the fire. The day was warm, although a strong wind 
from the north. We are anxious to know the origin of 
the fire, Wéill baled hay become heated so as to become 
ignited and take fire? A. Baled hay that has not been 
well cared is liable to heat and ferment; and if packed 
closely in a barn, its spontaneous ignition would be pos- 
sible. A box packed with damp sawdust has been 
Known to ignite in the central portion of the sawdust. 
A short time since, we saw a smoking barre! rolled out 
of a store and broken open. It was filled with sawdust 
“a packing for telegraph insulators. The sawdust on 
‘he outer side next the barrel was wet, the interior was 
charred. The report was that the barrel had been re- 
ceived the day before as freight, and had been wet in 
“shower, Cotton in bales stowed as freight in ships 
he been known to talke fire, A wet bale was probably 

e cause, 


(4) M. R. W. asks for a weight motor 
that could be cheaply constructed, to developsay one 
horse power for about five hours at a time, and whether 
such motor would be practicable for continuous use. 
How heavy weights would be required? Also the power 


motors generally cause loss of both time and money. 
To maintain a horse power for five hours will require 
the descent through 30 feet of space of a weight of 
1,650 net tons, to which must be added a large percent- 
age for the friction of the machinery. To wind up the 
weight requires a full horse power for 5 hours and 
enough more to overcome the friction. The friction 
alone of sach contrivances is almost unavoidably very 
great. The power to drive an ordinary tower clock is 
comparatively small, always depending upon its size 
and perfection. A one man power for half an hour 
will ran the clock a day or a week, according to its 
construction. 


(5) O. S. P.—For casehardening large 
pieces of steel, a box of cast or wrought iron should be 
previded large enough to hold one or two of the pieces, 
with safficient room all around to pack well with the 
casehardening materials, which may be leather scrap, 
hoof shavings, or horn shavings, slightly burned and 
pulverized, which may be mixed with an equal quan- 
tity of pulverized charcoal. Pack the pieces to be case- 
hardened in the iron box so as not to tonch each other 
or the box. Put an iron cover on the box and lute 
with clay, Heat gradually io a furnace toa fall red, keep 
at an even temperature for from 2 to 4 hours, raise the 
heat toa cherry red during the last hour, then remove 
the cover and take out the pieces and plange endwise 
vertically in water at shop temperature; 2 per cent of 
hydrochloric acid in the water improves its tempering 
qualities and gives the metai an even gray color. 


(6) J. T. writes: This bank is heated 
by steam, and the air is oppressively dry. Is there any 
device on the market for introducing steam into rooms 
in a noiseless way ? A. You may take steam from the 
radiators with a very minute air valve. This will have 
an odor. A better way is to have small tin boxes fast- 
ened against the pipes behind the radiator in such a 
way as to allow of removal for cleaning. Keep them 
fall of clean water. 


(%) M. N. B. asks (1) how to take down 
the rast of old cast iron and steel machiaes, which have 
not beenin use forten years. A. Scrape off all rust 
scales, boil in strong caustic soda and water to remove 
grease and oil. Then dipin a bath of hydrochloric 
acid 1 part, water 4 parts, for afew hours or until the 
rust is removed. Wash in hot water, then dip in strong 
hot lime water and dry. 2. A receipt for japanning 
smali hooks. A. String the hooks on fine wire dipped 
in thin japan varnish, and hang in an oven heated to 
260° todry. If varnish is too thick, thin with turpen- 
tine. 


(8) J. T. T. writes: We are having iron 
castings made in which we cast a % inch wrought iron 
rod, and we find after the casting is cold that the rod 
is loose. How can this be prevented? A. Tin the rod 
or such parts as are required to adhere. 


(9) Subscriber asks what chemical pre- 
paration becomes ignited on coming in contact with 
water. A. Metallic potassiam. It is very dangerous, 
as it explodes when thrown upon water. Phosphide of 
calcium ignites when moistened. 


(10) O. D. asks (1) if an induction coil 
would be injured by using too many cells to operate 
it. A. Yes; you must be very careful not to use too 
strong a current. 2. How can I get a copy of the 
Smithsonian report ? A. Address your representative 
in Congress, or the Secretary of the Smithsonian In- 
stitution, Washington, D. C. 


(11) A. J. asks: What acid is used in 
engraving on glass, causing the picture to appear as if 
ground? A. Hydrofiuoric avid is used in glass etching, 
and the sand biast is often used to effect the result de- 
scribed. 


(12) H. A. R. asks: 1. Can you tell, as 
as closely as possible, what lengths of No. 28 (B. & 8. 
gauge) copper and German silver wire represent one 
ohm, according to the standard determined by the 
Paris congress, read of not long ago? A. Of No. 28 cop- 
per wire 67°542 feet are given as corresponding to 1 ohm 
resistance. This is only approximate in practice, as 
every particle of impurity affects the conductivity of 
wire. The resistance of German silver varies also with 
its composition. The relative resistances of German 
silver and copper are given as 21°17 (German silver) is 
to 1°616 (annealed copper). 2. Why is the EM. F. of 
Daniell’s cell sometimes given as 1°079, 1°106, and 1°122 
volts? Is the first the actual working ©. M. F. and the 
last two potential or chemical E. M. F.? A, The E. 
M. F. of a. Daniell cell varies with the solations used. 
3. Will a differential galvanometer do to measure the 
E. M. F. of a battery by Wheatstone’s method? What 
is a convenient resistance for such a galvanometer? A. 
For Wheatstone’s method any sensitive galvanometer 
will answer. A good galvanometer, giving resistances, 
ete., is very fully described in Screntiric AMERICAN 
SupPLement, No. 628. 4. Will a gravity Daniell do for 
measuring, or has it too high resistance, and what form 
of the same cell has the lowest resistance with least 
polarization? A. A good Daniell standard battery is 
described in the Screntrric American, vol, 56, No. 24, 
page 370. The gravity is not suitable for a standard. A 
large sized porous cup Daniell has the lowest resistance 
for a non-polarizing battery. 


(13) C. H.—The position of foul air in 
a room depends entirely upon its kind. The foul air 
caused by theescape of gases (as coal gas) rises to the 
top of the room, and the carbonic acid gas from 
burning gas or astove is only carried to the topof a 
room by the heated currents. 


(14) O. E. V. asks how the world is 
weighed and its density and mass computed. A. 
The density, mass, or weight of the earth was found 
by the observed force of attraction of a known mass 
of lead or iron for another mass; or of a mountain by 
the deflection of atorsion thread or plumb line. In 
this manner the mean density of the earth has been 
found to be from 4°71 to 6°56 times the weight of water, 
5°66 being accredited as the most reliable. The weight 
of a cubic foot of water being known, and the contents 
of the earth being computed in cubic feet, we have 
but to multiply the number of cubic feet by 5°66 times 





heeded to drive the works of large tower clocks where 
Weights are used ? A, Efforts to utilize large weight 





the weight of 1 cubic foot of water to obtain the 
weight of the earth in pounds, or units of gravity at 


{ days or two weeks, 


its surface, which is the unit usually used. Another 
method of determining the mean density of the earth 
is founded on the change of the intensity of gravity in 
descending deep mines. 

(15) A. R. D.—Professor C. V. Riley 
makes the following reply: The twig of Zuonymus lati- 
Jolia?) sent is infested with ascae insect, Chionaspis 
euonymi, Comstock, described and figured Rep. Dept. 
Agr. 1880, page 313, plates v., Fig. 3, xvii., Fig. 2. It is 
common on Euonymus, and has also been taken from 
orange in Louisiana. Those remedies which have been 
successful against scalefinsectajinfesting orange trees will 
prove successful against this. The most successful wash 
is the kerosene emulsion, made by either of the follow- 
ing formule: 


Sour milk (not buttermilk) is preferable, as the emu!- 
sion is more stable when thus made. Instead of milk, 
water can be used by adding a small amount of soap. 
The proportions remain about the same. The following 
formula is a very convenient one to use for sma)! quan- 
tities : 


D, FPGNIR. <6 000509654 0btnkies essed 2 quarts. 
WORE ve ch ous o kctddedciecudeensicces. 1 quart. 
Whale oil soap...... Picea vcbectsccce’ lg pound 


Tn either case the milk, or soap and water, should be 
heated to boiling, and with the latter the soap tho 
roughly dissolved, then the kerosene added while hot, 
and the mixture thoronghly agitated until it forms a 
homogeneous mass of cream-like consistency. It can 
be agitated by churning, shaking, or otherwise, but 
where a force pump is at hand, the most convenient 
method is to pamp the liquid back in upon itself vio- 
lently, forcing it throngh a small nozzle. This con- 
tinued for five to fifteen minutes will produce a good 
emulsion, if proper care has been taken in preparing 
the mixtare, The emulsion wil] remain stable for an 
indefinite period, and should be diluted only as wanted 
for use. Thestrength required varies for different in- 
sects, also some plants will bear it stronger than others. 
This wash can safely be used on orange 1 part to 10 
of water, The treatment should not be repeated until 
first application has had time to be effectual, say ten 
It is best not to apply during 
freezing weather. On a small scale application may be 
made with brush or cloth, but the most convenient and 
effective method is with force pump, using a fine spray 
nozzle like the cyclore or some other good nozzle. The 
treatment of such insects has been fully discussed from 
time to time in my official reports,and especially in 
Hubbard's report on Insects Affecting the Orange. 


(16) P. G. asks: What kind of paint 
can I use to keep cold water fron tanks from sweating? 
A. Thoroughly dry and clean the tanks. Paint with 2 
coats Prince’s metallic paint in boiled linseed oil, first 
coat to be dry before painting second coat, No paint 
will entirely prevent sweating, but it does diminish: it. 


(17) A. M. D. asks if the use of sal soda 
to clean the scale and grease from a steam boiler would 
be detrimental to the boiler. A. Sal soda and caustic 
eoda are both used for cleaning boilers. They are not 
injurious. See also for other boiler cleaners, “Davis 
on Boiler Incrustation,” which we can furnish for $2.00. 


(18) R. W. J. asks if one 2 inch pipe 
will carry more water than four 1 inch pipes, all things 
being equa). A. Area of 2 inch pipe equals 3°1416 inches; 
area of four 1 inch pipes equals 3°1416; the internal sur- 
face of 2 inch pipe=6°2832; the internal surface of four! 
inch pipe=12°664; the coefficient of discharge for one 2 
inch pipe is 26°66; the coefficient of discharge for four 1 
inch pipes is 18°84. These figures give the proportionate 
discharge of one 2 inch pipe or four 1 inch pipes for any 
length. 
—————_—_—_—_—_—_——————————— 


NEW BOOKS AND PUBLICATIONS. 


Popr’s Essay ON MAN, WITH RESPOND- 
ING Essay, MAN SEEN IN THE DEEP- 
ENING Dawn. By Caleb 8S. Weeks. 
Fowler & Wells Co., Publishers. 
Paper. 25 cents. 


On one page is given Pope's grand essay, and on the 
opposite page Week's responding essay—the latter 
being written in like form, like meter, and with the 
same number of lines as the original. It is designed to 
explain and amplify the prototype in the light of the 
learning and philosophy of the present century. 


STANDARDS OF LENGTH AND THEIR 
PRACTICAL APPLICATION. Edited 
by George M. Bond. The Pratt & 
Whitney Company, Hartford, Conn. 


This book affords a resume of methods employed, by 
the enterprising company publishing the work, for the 
production of standard gauges, to insure uniformity and 
interchangeability in every department of manufactures. 
It includes reports by Professor William A. Rogers, 
the Committee on Standards and Gauges of the Ameri- 
can Society of Mechanical Engineers, and other valua- 
ble information, all illustrative of the great care and 
thoroughness with which the company conduct their 
manofacture of standard gauges. 





The Pope Manufacturing Company has 
issaed a calendar for 1888, in pad form, with blank for 
memoranda on each leaf. Upon each slip also is printed 
something pertaining to cycling, a collection of quota- 
tions illustrating the popularity and universality of cy- 
cling. 

———_—_{_—_——_——— 


TO INVENTORS. 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable usto understand the 
iaws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for condacting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 31 Broad- 








way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


December 27, 1887, 
AND EACH BEARING THAT DATE. 


(See note at end of list about copies of these patents} 





Addressing machine, T. C. Eberhardt 
Alarm. See Burglar alarm. Clock alarm. 
Arches, device for constructing, F. Gorman....... 375,820 


Armor plate, mould for, B. Atha..............<.+ 315,608 
Ash pan, C. W. Bomereon. .........se-cesscsencccaes 375.416 
Automatic lubricator, H. Billeter, dr............... 315,507 
Bes Hie GeO cbccnccundccctoncatattonsscéshvcconsest 375,588 
Ax blanks, die for forming, A. Siegel............... S5573 
Axle lubricator, car, R. Faas. ........ <6... 00 scceennne 375.700 
Axle, vehicle, J. L.. Gilmore. .............cecsscueeee 5,48 
Axles, forming carriage, C. L. Sheldon............. 375,387 
Axles, making carriage, C. I. Sheidon.............. 376,588 
Baling press, 8. W. Trabue. .............5.00s0seeeee S75 584 
Bank register, J. B. Dennis... .........cs.00es0000+ 375,609 
Bar. See Check rein bar. 

Battery. See Klectric battery. Galvanic battery. 
Bedstead attachment, H. J. MeCormick............ 575.6465 
Bedstead, wardrobe, R. Steel.................00ee00e 375,4?1 
Belt tightener, J. W. Fumk.... 2. 6... occ. cccseun eee 376,673 
Belting, leather, C. T. Bodifield. ...............0+00s 375,338 
Block. See Brake block. Printing block. 

Boat. Sev Life boat. 

Boiler cleaner, steam, W. B. Moore................. 315,608 
Boilers, pedestal for range, A. P. Creque.......... 375412 
Bolt, M. 8. Cedarvall. . .......<...cccccccseesee 15,a6 
Bookbinding, G. Huether..................-.. 0. 375,488 
Ss Cis PERU cccncce scanbnesevedensesesconses 376381 
Boot jack, J. Berkey .........0.s...+04. 375,330 
Boot or shoe, M. Wise....... 375,063 


Boot or sboe buttonhole piece, Thomas & Phelps. 376,581 
Boots and shoes, hine for ng counters 

or stiffeners tor, G. A. Knox..................... S164 
Boots or shoes, detachable sole for, J. Wust....... 376,718 
Bottle and stopper, combined, @. A. Fullerton..., 376,347 


lai 





Bottle show stand, F. F. Caummings................. MA’ 
Box. See Electric call box. Lunch box. 
Dat Bs Bh, Wabi ine cases vccnssencipconcestcesse -. S658 


Brake. See Car brake. Elevator brake. Hoist- 

ing machine brake. Vehicle brake. 
Brake block, M. Potter . osgecees BIBS 
Brick machine, A. D. Thomas ey S00 
Brooder for rearing young chickens, J. M. Bodge. 275,42 





Brush, blacking, A. W. Brown......... sesescee ST6,208 
Building blocks, hi for iding, H. 8. 
BET ntcctbneccnse> sevehenendiaee evveccee SI6SIT 
Burglar alarm, D. H. Kime............... 376,637 
Burner. See Gas burner. Refuse burner. 
Button, G. Heidmann et al... decenecedddotede 375.629 
is Mis ite Ss cncndnvecescedad sagbba -eupceenvenss 6,373 
Button, J. BE. Totten.............«. ; 875,582, 374,583 
Button and button fastening, J. Mwig.............. $75,088 
Calelectric generator, BE. G. Acheson... .......... 875,408 
Calendar stand, Fowler, Jr.. & Pope .........«..... 375,645 


Calipers, dividers, etc., leg jo'nt for, C. P. Fay.... 326,708 
Calipers, dividers, ete., leg joint for, L. ©. Btar- 


Can. See Paint can. 

Can opener, M. C. Lilly...........ccccneceseeceeeeseee STBABIL 
Cane crushing mili, sugar, J. H. Mam............++. 375,679 
Car brake, automatic, J. P. Wood... .......-....«+. 375,407 
Car coupling, D. EB. Bowling... ..... 0.6.0. ..c0ecsneecee 375,498 
Car coupling, B. M. Reynolds.................6«+.. . 376,086 
Car coupling, W. L. Schlager... .........sccccccene 376,400 
Car coupling, 8. Trowbridg@e..........6...0. cecnsees 375,300 
Car coupling, W. H. Van Buskirk. ......... 6.0.0. 375,661 
Car door, grain, W. MeWuire....... 9 eqboodeenenndece 375,440 
Car mover, C. B. D@am. ... <1... csc.cccscweesenes wees 375,443 
Car, stock, O. Newell .........00ccecccccnnwerewnenees 376,562 
Car wheel, B. J. Westervelt........... -s<0... 375,406 
Cars, apparatus for heating, T. R. White.... 875,521 
Cars, fastening device for grain doors of freight, 

Be Th, BRING. 0.000 co cdncenes ccccccesece cosvesencs 875,447 
Carriage Lop, J. W. Leek... .... ccc cceeceeenneee oe 375,558 
Case. See Egg case. Pocket case. Tape line 

case. 

Casting chains, mould for, W. Penman............. 376,567 
Cement, hydraulic and other, R. Bosse et al 875,509 
Chair, 8. Hayward... ...........6-00eeeee + exvees S76,468 
Graates 3. A, BAGG... .cccecccde ccscecescccocseses . S570 
Chair back and head rest, F. Binder................ 875,471 
Check rein bar, D. A. De Nis... .... 0... 6scccccccenes S75,A77 
Chest. See Flour chest. 

Chopper. See Cotton chopper. 

Churn, G. W. Bmadom. ........ 6... cc ceeeeeees 375,430 


Cigar mould and lifter, combined, W. F. Newhoff. 375,714 
Cigar moulding machine, G. D. Biges....... 376,615, 375,616 
Cigar wrapper cutting machine, H. C, Myers..... 376,602 
Clasp.‘ See Garment clasp. 

Cham, B. DB. Cattell. 0.00cccccrccsncccnccs coccsccssess SMS 





Clamp. See String clamp. 

Cleaner. See Boiler cleaner. 

Clock alarm, McGlynn & Howells............... --. THAR 
Clothes rack, G. W. Langford........... «... 376,69 
Coat and vest, combioed, H. L.. Basch....... ..... 375,585 
Coffee roaster, C. H. Madsen. .........--++-0..cme + 375,641 
Commutator or electric circuit breaker, C. D. 

ERED... os ck asveceseesesdedeadsoobseseibenes 375,328 
Composing stick, P. 8. Kellogg.......---.--++0c00« sb) 
Conduit cover and means for controliing the 

same, slotted, H. C. Lowrie..............«.-+.-.. Fb S 
Converter, motor, and generator, electrical, R. 

WIOROMRO FOP. 6020 ccecsccccccccrerereecorsees #osee . 576,542 
Copy holder, Parkinson & Locke.........--+....+++ 375,4% 
Corkscrew, F. W. Livermore. ...........5 «eseweees 375,368 
Cotton chopper, J. D. Schofield... .............« 375,428 
Cotton chopping and siding machine, Johason & 

BIGRoc0. cconccccvccovevccscocepecoase cossien w+ .+» B7bA92 
Cotton, machine for opening and preparing, &R. 

PE. .nccoccaces &dstbeebne theses sibeaiaas .. 375.262 
Counter gate for banks, etc., C. W. Clinton SiS NG2 
Coupling. See Car coupling. Hose coupling. Pipe 

pling. Thill 
pO ee eee 
Crate, fruit, G. TL. Brown... .....-....csccccecceeneces 3765 0 
STA UTR 


Cuff fastener, G. N. Dutton 
Cuff fastener, spiral, T. M. Jenks... ..............«.. T5558 





Cultivator, J. R. Wyatt.............. Driesveevevede 376,719 
Cultivator attachment, A. B. Kunderd.......... .. S688 
Cultivator. gopher, T. O. Thorson........ peuimneis 35,514 
Curtain fixture, K. P. Trimble.............-..- 375,585 
Curtain ring, M. Nixson............66. 6+» savveceess SOS 
Cutter. See Hog tendon cutter. Thong cutter 
Cylinder lock, T. Donahue............ «.- es SSO 
Dental syringe. W. H. Richards..................... 964% 
Derrick, windmill, T. O. Perry.............-..+-.+- S658 
Derricks and cranes, attachment for, J. Q. Dick- 
inson..... . cand coeegneaeetatene bocecwestqneuoan es 
Digger. See Post hole digger. Potato digzer. 
Distilling wood, apparatus for, G. Hunziker....... 375,490 
Ditching and tile laying machine, 0. C. Carr....... 376,802 
Door check, A. L. Buskirk..........0.- 0000+ coves OBA 
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Door banger, W. B. Cogger. 

Dose indicator and tumbier cover, 3. P. ‘Wilson . 
Doubletree, draught equalizing, J. Auer 

Dowel pin, metallic, A. K. Hoffmeier.. 


375,468 | 
875,600 | 
wo 


Draught equaliwer, G. BH. Inghram 375,387 
I*rttl, See Railway track drill, 
Dyeing wool tops, apparatus for, W. 8. Alexan- 

der . - 375,501 
Kar muff, D. Basc h.. eee : Th 
Kau botler, ey . a. L. Dale 375,539 
Bug case, C. L. Krom ° 375,468 
Elect cie oan primary, J. F. McLaughlin 875,561 
Blectric cal! box, L. B. Firman . 75,617 
Electric circuit changing and signaling apparatus. 

lL. H. Farnham ° 375,43 
Kiectric conductor, enéeravo und, D.C. James 375,63 
Klectric lights, flexible standard and conductor 

for, B. C. Pasoidt 375,702 
Electric weter, W. A. Stern S75,302 | 
Electric motor, K. Julien 375,676 
Electric motor, J. F. McLaughlin S755) 
Blectrica! cut out device, J. C. Chamberlain T5476 


Electro-magnetic arresting and releasing mech- 
antem, |. H. Farnham 

Plevator, W. Z. Ransom 

Bievator brake, R. L. Teed 

ERievator chain, G. Lauder ... 

Engine. See Steam engine 

Engraving machine for multiple combinations, 
Gudei & Chopard 

Explosive, C. Roth 





375,706 
375,651 





Fabric. See Rabber fabric. 
Fabrics, apparatus for treating, L. Bume 
Fanning mill, C. Altringer 
Farm rake, A. C. Wait 
Faucet, W. B. Rodman . 
Feather edging and channeling tool, G. B. Dun- 

ham S75 S45 
Feather tip pin, E. W. Moch T5374 
Feed rack, Barnsback & Bush IT, RV 
Fence machine, Woodman & Evans S754 
Ferrale or like article, C. P. Hawley 875,487 
Filter, H. Stockheim (r) 10,891 


Fire alarm box controllers, automatic cut-off for, 


Cc. D. Rogers oe TTS Lay 
Firearm, breech.loading, R. lL. Hampton 375,626 
Fire escape, Conover & Conrick 575,440 
Fire escape, J. A. Paligatter 375,71 
Fire eseape, Stockham & Adams 375,398 
Fire ercape, J. M. Wakeman . T5587 
Fire extinguisher and alarm, (. BE. Kells, Jr 375,636 
Fiouwr chest, D. W. McCullough 75ND 
Flower stand, adjostabie, Z. Walker S75 519 
Food for infante and invalids, soluble, J. Carnrick 501 
Frog, J. A. Durvin . F568 
Furnace and apparatus for barning bagasse, P. 

Sodal 375,461 
Furnitere, concealed repository in cabinet, F. 

Shannon 375.574 

Gauge. See Micrometer gauge. 
Galvanic battery, H. B. Cox T5441 
Galvanic battery, J. ¥. McLaughlin 375,500 
Game, H. Guillaume $75,419 
Game counter and card box, combined, G. H. 

Massa $75,558 
Garment clasp or fastener, J. Ewiz 75,0 


Gas, apparatus for producing and washing car- 


bontec acid, J. H. Digeon 
Gas bath heater, D. L. MeCahan 
Gas burner, J. KR. Smith 





pom og sparker coll for, K Kick kemeyer.. 
as lighting, system of electric, W. Li. Doering. 


om See Counter gate. Ratiway gate 

Generator See Calelectric generator. Steam 
generator | 

Glass grinding machinery, Besson & Kent 275,482 | 

Grain binder, W. M. Steinie 375,659 | 

Graia separator, J. Grider 375,456 


Grinding and polishing metais, etc., machinery 


for, J. Hampton : 375,625 | 
Grinding mill, H. H. Coles «+» BTELB4, 375,554 | 
Grinding mills, fastening for ranners of, H. H. 

Coles S755 | 
Guard. See Spectacie nose guard 
Hair cutting implement, A. Frey.... S75 46 
Hame attachment, |. H. Llockspeter 5,355 
Handle. See Shore! handle. 

Hanger. See Door banger. Hat hanger. 
Harmonicas, siiding mouthpiece for, G. A. De- 

lane 375,608 

Harness rosette, detachable, J. Beal 5,001 
Harrow, A. W. Stevens 578,510 
Harrow, L. W. Stevens ones S611 
Harrow for cultivatiug listed corn, J. A. Pimlot.. 475,579 
Harvester, A. B. Mouck 37576 
Harvester reel, J.C. & G. A. Cunningham 3756 
Hat hanger, T. A. Johnson 375,684 
Hay rake and loader, W. L. Evans, Jr STH | 
Heater. See Gas bath heater 
Heating apparatus, G. A. Barnard 575,598 
Heating apparetus, A. Walker 375,6n2 
Heel nailing machine, KE. EB. Orr 375,468 
Hinge, J. Strachan 5M 
Hog tendon cutter, 8 Loffer $75,555 
Hoisting machine brake. N. B. Cushing 375,43 
Holder. See Copy holder. Hose holder 
Hook. See Snap hook. Whiftietree hook. 
Hose coupling, J. H. Sewal! 375,572 
Hose holder. J. Hi. Blood S75.472 
Hose norzle, A. Hallowell S754 
Hotel signal, F. B. Cox 375,442 
Indicator. See Dose indicator. Station indi- 

ecator. 

Iron. See Sad iron 
Jack. See Boot jack. Lasting jack. Lifting 

jack. 

Jewelry. B. J. Angell 375,528 | 
Kneading and mixing machine, F Quack 54 

Koaife. See Mincing knife 

Knitting machines, burr wheel for, R. W. Gormly 375,351 

Lace fastener, shoe, E.R. Warner bee 

Ladder and adjustable bench, combined step, M. 

H. Ty\er 375,400 | 
Ladder, folding, W. 8. Ethridge 375,482 
lLatop, hanging, Hornberger & Cooper S76 58 
latops, suspension device for, Bryant & Richard- 

son 875,400 | 
Last, Shaw & Chase. 375, 575 | 
Laat for sole leveling machines, O Gtimore S759 
Lasting jack, D. F. Messer 375,500 
Lathe tool post, C. W. Hant 575,40 
Leather, uniting pieces of, L. O. Dion a5 479 
Leveling instrument, bydrostatic, C. A. Karr.. 375,490 
lAte boat, W. W. Parker 375506 | 
Liftena jack, EB. Huber 975.675 | 
Lighting device. J. 0. Howe .. %56R 
Lock. See Cylinder lock. Nat look. ‘eal lock. 

Locking device for hatches, doors, ete., T. J. Pet- 

tigrew . 576450 
Locomotives, pilot or cow catcher for, F. Norell. 875,457 
Loom, Bowker & Williams 576,335 


Lubricatur 


see Automat 't« lubricator. 








Lunch box, M. C. Louis : oeee 376,4% Speech and other sounds, apparatus for recording 
Lunch box, expansibie, J. & MeGuire ; 3 375.498 and reproducing, C. B, TRMMCSP......0c0ds.. 0000 375,579 
Magnets, tension, device tor winding electro, J Spi pindie driving mechanism 

W. Easton... ; 875,097 | for, Clarke & Williams..... sitinosshatentection <. 975,005 
Mai! bag fastening, T i. Gordon nidiion .. $75,446 | Spinning spindles, bolster for, T. Hi. Logan........ 375,709 
| Mail bag fastening, J. Hellings . _ $75,551 | Spooling machines, stop motion mechanism for, 

Mail bags, trunks, ete.. fastening devies ‘ter L. | Billings & Parkhurst. ............+.<0+0:++e00e+ . 

Russell... ssabdata nian ; 375,684 Spooling machines, thread severing stop for, J. 
Manipulator and indicator, hydraulic <A. 8 TW. Wihemase. ......00 cc rcccccccccoces- csoce ovecees 375,467 

Greene ... $75,604 | Spring. See Vehicle spring. 

Mattresses, adjustable support ‘for wire. J 8. | Springs, ete., apparatus for forming, J. N. Short. . 375,577 
| We carchnsnentsnceeenes 875.422 | Sprinkler. See Water sprinkler. 

Medical compound, L. B Hoppel ‘ $75,206 | Stand. See Bottle show stand. Calendar stand. 
| Metal bending machine, TW. Stewart..... $75,512| Flower stand. 

Metal roll, T Handloser... 375,382 | Staples, machine for cutting and forming, W. G. 


Meter. See Electric meter. 
Micrometer gauge, G. BE. Whitehead -».. 375,088 
Mill. See Cane crushing mill. Fanning ‘mill 


Grinding mill. Pug mill. Rolling mili 
| Mincing knife, J. F. Foster . 375,483 
Mining machine, portable electric coal, J. B. | 
Sneathen et al ‘ 375,390 


Mirrors, apparatus four silvering glass in then manu- | 


facture of, C. Laval 375,640 
Mould. See Cigar mouid | 
Motor. See Electric mutor. 

| Motor, M. J. Barrow 875.410 

| Mowing machine, J. M. Waldorf. 375,431 


Multiple switch boards, doubie apring loop key 


and cireuit for, C. E. Scribner ... 375,685 
Music chart, C. 8. Mason... esse» O75,406 
Musical instrument, mechanical. Chinnock & 

Taylor . 375,531 | 
Muzzie, B. U Hiester ; 375,631 
Necktie fastener, B. Goodman. 00s does. cc coseee 875,418 | 
Nut lock, P. Fesier ‘ 375.704 
Nut iock, J. J. Mulvaney, Jr. 375.711 | 
Organs, pneumatic action for, G. 8. Hutchings. 375,356 | 
Packing, elastic core, A. Montgomery 375,501 
Padlock, permutation, Palmer & Mudge 375,505 | 
Paint car, W. Vogel.. nies 375,517 | 
Pan. See Ash pan. 

Paperhanger’s folding table, E. M. Addaman. 375,528 

Parasol, W. H. Belknap «. ; 475,470 | 
Photographic shutter, C. D. Deraforé. 875,671 | 
Pianoforte, W. H. Ivers nda 375,491 | 
Pin. See Dowel pin. Feather tip pin. 

Pipe coupling, G. Gibbs - 37547 

Pipe laying apparatus, A Wilbur. 375,404 


Pipes, method of and apparatus for laying eabma- 


rine, Thacher & Breymann ST5474 











Pemmter, WM. T. BGO... .cccccovcccesccsccsccccccccce 375,421 | 

Plow, C. Anderson. . ; 875.408 | 
Plow, W. T. Vanvactor............ STS AIG | 

Plow, garden, B. McHatton.. poets 308.64" | 
Plows, skeleton frame for, C. Anderson. cone 375,525 | 
Pocket case, combined, L. G. Raffel seen.» S75,088 

Post. See Lathe tool post 

Post hole digger. 8. L. Madden. ..........+....0<0005 875,556 

Potato digger. C. M. Fremeh........... -..sseecerees 375,484 | 
Printing block, polychromatic, w. @. White . 375,434 

Protector. See Tree protector. | 
Pug mill, D. Peters. .........cccccscceseee S75, 568 

Pulley, G.T. Kames 375,415 | 

Pulverizer. C. La Dow ‘ 375,364. $75,965 

Pumps, connecting rod for oil, w. H Wheeier . 576465 
Pumps, vent stopper for, Johnston & Buffington . 875,635 
Quilting machine, W. Koch . . -» 375,562 | 
Rack. See Clothes rack Feed rack. 
Radiator, P J. Kelly an 375,493 

Rallway channel, cable, W. Dunham... 375,480 

Railway crossing frog. O 8. Hawyer ............... 375,550 

Railway frog, Hart & Hendry ... 375.627 

Railway gate, J. K. Secord yaa 375 063 

Railway rail joints, device for preventing the de- 

pression of, Lyon & Gorrell cae 875,423 
Railway signal, Patton & Conner. .. 575,049 
Rallway signa! connection, F. H. Treacy +. 5308 
Railway system, portable, A. M. Leinwather...... 375,422 
Railway track drill, L. J. Crecelius. .. . S660), 375,670 
Rake. See Farm rake. Hay rake. 

| Ratchet and lever mechanism, J. Bayet. ........... 375,527 
Maser, enGaty, Be GB. BISD ccecccecces socccecescocccce S75 .5u2 
Baer, FE. TERR. 00cc cocccescccceses -ccscesocce 375,361 
Reel. See Harvester reel. 

Refuse burner, C T. Bucher........... .......0c. 375,667 
Register. See Bank register 
Rheostat and contact point, automatic, A. G. 

Waterhouse ececeee . 376,408 
Ring. See Curtain as. 

Riveting Gevice, BR. J. Kyle........cccccccccccesccsecs 35,677 
Roaster. See Coffee roaster 

Rolling mill, F. W. Stammier 375,657 
Rolling mills, feeding appliance for, C M. Ryder 375,716 | 
Rabber fabric, gossamer. M. L. Derick 375,478 
Rubber, manufacturing non-biooming vulcanised 

soft, F. Wilhoft ... 376,406 
Rubber, recovering and utilizing wante, 8 ™. 

Allen nanaaoken 5A 
Ruler, nautical parallel, C. Wilson S75, 500 
Sad tron, M. J. Shimer 375,389 
Sails, anti-frictional leader for the sheets of. L 

Dyer ° 375,608 | 
Sal ammoniac or flux skimmings, treating G @. 

Convers wide 375,006 | 
Sash fastener, T Beecher. os. eee . FSR | 
Sash fastener, J. H. Shaw Seeee . 375056 

| Sash or screen in the window frame. means for | 

securing, 8. R. Deacon -.. 575,34 
Satchels, etc., spring side catch for, R. W. Chap- 

man 575,340 
Saw, sterectyper’s, R. E. Lioyd epee coctncts 375.909 
Saw tooth dresser, J. Hadden . «.» 376,83 
Saws, device for dressing the teeth: of, RE. Poin- | 

dexter ° : 375,650 
Scale, weighing. F. 8 Washburn. eceseces 375. 20 | 
Berew, saw, C. Glover oe S750 | 
| Seythe sharpening device, M Humpfner . 375,708 | 
| Seal lock, Coale & Brumbie ; 375,068 | 
| Seam pressing machine, H. Fellows 375,417 
Separator. See Grain separator. Steam sepa- 
rator. 

Sewing machine roffier attachment, W. RK. Par- 

| sons ; . 5081 
Sewing machine shuttle, P. Diehl. ° -_ 375,696 
Sheet metal, die for cutting planchets from, J. a 

Hodgson S75 254 
Shovel handle, C. A. Maynard. 373,454 
| Shutter worker, F. KE. Brown... ...... .../......... $75,439 | 
| Signal. See Hotel signal Railway signal. | 
| Sleeve stay, F. H. Nichols . F508 
Sleigh, Cox & Forton.. jaSsesese . Sar | 
Slicer, vegetable, D. F McDonald. .. 37,048 | 


Snap hook, J. Letchworth . 
Snap hook, Sears & Kelley . ve - 
| Snow shoe attachment. B c. Woodbury. 
Snow sweeper, N. Campbell.... - 
| Soda water apparatus, F. H. Lippincott. sdsoodéas 
Sole edge trimming tool, W. A. Bond.. 
Sole laying machine, W. 8. Hamm... 
Speaking tube, C. 1. Wagandt 
Spectacie nuse cuard, Kecieston & Sibley 


ST5,571 
~~ 


chon | 
. 05 
. 975.586 
375,41 


| Steam generator, A. B. Thomas 


| Toy cannon, J. J. Loud 


| Vinegar apparatus, C. Gould.... 







Station indicator, R. Fyfe..... 
Steam engine, J. A. Arthur... 
Steam separator, E. P. Stratton ° 
Stencils, frame for holding, C. E. Marsh .......+-- 
Stove, gas, W. A. Whalen 
Stove or range, R. M. Hermance 








| Stove, straw burning cook, W. W. Swan 
Stove, ventilating, W. J. Keep.........-- 
String clamp, R. A. G. Lorenz..........--+++++- . 
Suspenders, J. R. Pollock............++-+++eeeee+ +e» BT6,880 
Table. See Paperhanger’s folding table. 

| Tanning, Millochau & Chailly............++++«. eos +++ 375,455 
Tape line case, J. M. Harper........ ««--+00scceeeees 875,420 
Targets, machine for making, A. H. Hebbard..... 375,628 
Telegraphy, system of synchronism for, G. A. 

CREBRMTOS. 0.0000 cccccces co ccc cccccccccccssesecs 875,39 

' Telephone, EB. C. Newtom........ ..-cseeceeeeeeeeees 375,456 
Textile fabrics, dry cleaning, J. Scott.............. 375,652 
Thermometer, metallic, T. W. Shepherd .. ... 375.576 
Thill coupling. T. G. Mamdt...........--. 000000 eeeees 375.643 
Thong cutter, G. Maral. .............66.ccceeeeweneee 875,372 


Thrashers, counting attachment for, Rand & 


Thompson 
Toy and motor for toys and light machinery, J. T. 
MAPEAN ......sesccccccescoccess eecesces 





Toy game, T. R. Thompson.. 
Toy pistol, G. Wilken 


Tray and case, carrying, Andrews & Ramsdell.... 375,437 
Tray, gathering, J. Benedict. .........0.-+eee-erneeee 375,506 
Tree protector, J. O. Brown............0.0+ee0+4+ «+++. 575,003 
| Truck, barrel, Wilson & Newton............+-+++++ 375,406 


Tube. See Speaking tube. 
Tubes, machine for making spirally jointed metal, 
Tuning fork, D. W. Secrove 
Turn buckle blank, G. E. Whitehead. . 
Valve, closet flushing, P. Harvey 
Valve, safety water gauge, P. Barclay 
Vehicle brake, J. K. P. Timmons 
Vehicle, electrically propelled, 8. D. Field 
Vehicle running gear, F. G. Mandt 
Vehicle spring, O. Cassity 
Vehicle spring, A. J. Cooper... «........... 
Vehicle springs, shackle for, C. C. Bradley... 
Vehicle, two-wheeled, N. 8. Parker........... 









| Vehicle, two-wheeled, D. 8. Pembroke............. 


Vehicle, two-wheeled, B. 8. & C. W. Porter, 


Velocipede, H. J. Hudson. . 
Velocipede, H. M. Pope 
Vessels, device for unloading, G. W. Price. 








Vinegar, making, C. Gould. ..............cceeeeseseee 375,821 
Vise, M. Crawford..............0.ccceececeeeeese $75,537, 375,588 
Wad sorting machine, P. Shelby.................... 375,509 
Wagon body, C. F. Folsome..........0 ....cecseneeee 375,618 
Wagon running gear, C. W. Saladee................ 375,428 
Waistband, expanding, A. Levy................ oes. SI6,857 
Washing machine, B. C. Woodrome... 

Waterproof garment, H. C. Norton.. 

Water sprinkler, R. Bxley..............<....+ « 

Weather strip, 8. C. GoOoh... ........ cecccccscenes 
Weighing apparatus, grain, L. C. Tryon............ 

Wella, elevating apparatus for, A. W. Swift. ...... 876,717 
Wheat, machine for scouring, F. M. Drake........ 375,612 
Wheel. See Car wheel. Vehicle wheel. 


Wheel, A. Partridge 
Whifetree hook, T. G. Mandt 
Whip and cane, combined, O. Godward 
Whips, machine for laying button moulds on, C. 








EE a eae "$75,402 
Window, Palmer & Munro................csceeseesss S75 564 
Window attachment, C. Clandy..................... 375,341 
Wire coiling machine, F. M. Leavitt... ++. 375,678 
Woe, G BE, MmPoccccdce sccccccesccese cocckece 875,712 
Yoke center, neck, D. J. 6v.G w. g ss vcctsion «»» 375,655 

DESIGN 8. 
Badge, pin, etc., C. G. Malliet...............cccsscecees 






Bell stand, portable electric, C. A. Tucker.... 
Box, W. H. Gardner 
Curtain, J. Ferguson 





ey Wo We Bs c0e caccecece conngncnscnccocemenes 17,984 

ey ets MI cococncnccecdescehscesanaeene new 

Ol cloth, C. T. & V. BE. Meyer......... - eee 17,984 to 17,988 

Wah, D. PBIB. oc ccccccnseccstiees’ ccbcccccccsed 17,989 to 17,992 
TRADE MARKS. 

Accordions, J. F. Stratton... 2.0 ......6..ccccecccecs 15,069 


Alloys and articles made therefrom, metallic, 

Phosphor Bronze Smeiting Company 
Beer, lager, Germania Brewing Company. . 
Cure for piles, J. E. Hooper 
Fabrics of all varieties except carpets, pile sur- 

faced, Crompton Company 
Flour, wheat, J. H. ADDOtE..... 2... 20... cccecccccoes 
Lamps and tubular lanterns, tubular, R. E. Dietz 

Company . 
Lard, refined and leaf, G. C. Napheys & Son 
Medicines for the cure of dyspepsia and malaria, 








Pe He WU - crtlnic deactccsscdedcasesneeabeceatanses 15,0% 
Silk dress goods, J. Wanamaker...................... 15,070 
Window shadings and fixtures, J.C. Wemple Com 

PO iccvccdtsans deencddscscdssecccccevedesenaes ose. 15,071 
Veast powder, Michel & Co... .......cseccccccscecces 15,088 





A Printed copy of tne specifications and drawing of 
any patent in the foregoing list, also of any patent 
issued since 18%, will be furnished from this office for % 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Wealso furnish copies of patents 


.. 875,554 | eranted prior to 1886: but at increased cost, as the 


specifications, not being printed, must be copied by 
hand. 


Canadian Patents may now be obtained by the 


| inventors for any of the inventions named in the fore- 


going list, provided they are simple, at a cost of $40 
each. If complicated, the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained, 
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Wovertisements. 


sheen 


e above are charges per agate line—about eight 
words per line. This nocice yshows the width of the line, 
and is set in agate type. Engravings may adver- 
tisement: at the —_— rate = agate line, by measure- 
ment, as the press. Adv: ertioqente must be 
received at publication of office as early as Thursday morn- 


MAY & CO’S 


LAT Foot & 


Power 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits, Lathes >n trial, 
ication 





h insert o+- 
et 5 insert oo eos 













s mailed ona 





Pierce WellExcavatorCo. 
New York. 








THECOPYING PAD.—HOW TO MAKE 
and how to use; with an engraving. Practical dir actions 
how to iy pdt ‘the — pad, “and also the an‘iine ink 
by whic e@; how to apply the written 
letter to the how to take off ongies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 

Price 0 cents. For sale at this office by all 
newsdealers in all p parts of the country. 


CATALOGUES FREE TO ANY ADDRESS 


6 we XS 0S 
goes hs We 
<<a 
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PH OTO-ENGRAVING PROCESSES.— 








“ Washout” process. The ovetes latine process 
Full details of each. Contained m SCLENTIFIC —— 


CAN SUPPLEMENT, No. G12. Prive 10 cents, To 
at this office and from all newsdealers. 
BEST ‘iss’ TELEPHONES 
PRICES GREATLY REDUCED. 
Elisworth’s ‘‘El Eco’’ Telephones 


For short lines and speaking tube pur- 
poses. $7.50 per pair. 





Send two 2-cent stamps for illustrated 
Catalogue and circulars. 


KNUDSON & ELLSWORTH, 
39 Nassae St., N. ¥. C ity. 


MACHINERY PALACE OF THE PARIS 
Exhibition of 188.--Description of the main gallery of 

the packine Palace, and ot the #2Y foot trusses 
which are to used in its construction. With 2 en- 
gravings. Contained o SCIENTIFIC AMERICAN SUP- 
ps EMENT, NO. Fo. at rice 10 cents. To be had at this 


Sint: SCIOPTICONS 











Bb ME EXHIBI 
Bost Aue ry Crea hte c Lantern Tipe: 
L. J. MA ¥, 1604 Chestnut St., Philadelphia. 





Van Pazen’s Pat. Loose Pulley Ofler 


Enviable Reputation, 
\O Scientific Pedigree. 

A two years’ test by conservative 
manufacturers of national reputa- 
tion has shown It to be the on/y per- 
Sect Loose F in 





Telegra and Electrical 


ieental Work and y(~* Send f 
ne — 
"€. 8 JONES & MUO. Cinciamatl, “ ~ 

pas cree > ahs incase 


ELECTRIC CONVEYORS,— DESCRIP- 
syn ct. Troan erate systems pote. ihe electric carriage 
464. "Price 10cer cents. To be had at this omice and ps 





PRINT os 8 Sore size $8. News- 
setti . 
printed directions 2 "Sena 2 stamp 
for catalogu t 
ie , to fucturs, "KELSEE &C co. 


Meriden, Conn. 





COCOAINE.—DESCRIPTION OF DR. J. 
ful nervous ections. "With 8 faguren,” Gontaingd to 
ten ‘cents. To be had Bee from ail news. 


BRASS WORK = 


McKEEN, 
Easton Penneyivania. 
TRAMWAY, FLEXIBLE GIRDER.—DE- 





+ Models & Sn Small Brass Work 











sert| of an ved system of constructing a modi- 
Seating vf the eS known and Ky rope or 
wire tramway. With 21 Cc in ——s 


Fic AMERICAN SUPPLEMENT, No. 595. Price 
To be had at this office and from all! -- He. 3 ga 


= New Catalogue of Valuable Papers 
ntained in oy ae AMERICAN SUPPLEMENT, 

free of charge MUNN & CO.. - sweminor 

8 


USPENSION Steel Wheels, plain and rubber tires. Tri- 
TO Bes MANUFACTURERS 











cycles, V elocipedes, ete. Weston & Co., Syracuse, N.Y. 
send price 
lst of real yn ba mans ‘gold a ene and all sorts of 


jd goods, ——~ —e and oe novelice - COM. 
PANY. 194 Katkndevo Read, Member. oo 











ELECTRIC relent AND row sR: 
‘Orin connection x 


or ii 
f the cn ith Aocumuienor Co. 


Dynamos, Motors, a and General Elec- 
tet Carter St., Philadelphia 


Electro-Dynamic Conipany, 
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CHARTER’S GAS ENGINE. 


e safest, most a -_ economical Motor io 





Th 
Independent of we Werke and Machines. 
2to BH. P. So it can be used anywhere. 


Makes its Own Cas 
AT COST OF ABOUT 


65 cents per M Feet. 
A Saving of % to 8% cent 
guaranteed over ou other Gas 
Engines. 
Chicago Agent. 
42 Dearborn 
New York House 
12 Cortlandt Street. 


~ Williams & Orton Mfg. Co. 


p.o. Box 148, STERLING, ILL. 


THE MODERN ICE YACHT. | — BY 
Geo. W rel So ont Cee | 
practical directions and spect 
pt =. of the fastest and best kinds of Ive Yachts of 
the latest, must approved forms. Illustrated with en- 

avings drawn to scale, showing the form, poten. 
and arrangement of all the parts. Contained in 
TIFic AMERICAN SUPPLEMENT, No. 624. 
ceuts. To be had at this office and of all newsdealers. 


Woodworking 
Machinery. 


FOR 
Chair, Furniture and 
Cabinet Mills. 
Pattern Makers’ use 
ete. 
Rollstone Machine Oo.. 
48 WATER ST., 
FITCHBURG, MAS8S8. 


[ CE- H OUSE AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
{llustration of cold house for rving fruit frou 
season to season. The air is kept ary and pe ross 
out the year at a temperature of Y from 34° to 36°. 

tained in SCIENTIFIC AM rr sUPriLEMen No.1 rts 
Price 10 cents. To be had at this office and of all news- 


Q WELLS BROS. & CO. 


CREENFIELD, MASS. 
Manufactar: rs of 
Screw Cutting Machinery and 


ey Fine ee Fo ou 


ters na Nut ap- 


Hi. H. LATHAM, 
Street. 



































JAMES B. EADS.—AN ACCOUNT OF 
the life and labors of this eminent engineer. Withia 
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 592. Price 10 cents. To be had at this 
Office and from all newsdealers. 


Improved Stone Channeling Machines, 
ROCK DRILLS, 
Gadders, Quarry Bars, Plag 
and Feather Drills, and 
general Quarrying Machinery. 
Send for full descriptive catalogue. 


Ingersoll Rock Drill Co., 


10 PARK PLACE, New York. 


TANNIN. ITS PRESENT AND FUTURE 
Sources.—A lecture by Prof. Henry Trimble, giving | a 
very comprehensive treatment of the subject. 
tained in ScLENTIFIC AMERICAN SUPPLEMENT.No. 602: 
Price 10 cents. To be had at this office and from al 
newsdea ers. 


ROCK DRILLS coe 


AIR COMPRE SSORS & 4 


N 
























MinineTunneti NTe 
QUARRY 


RAND DRILLc 





WORKSHOP RECEIPTS 


mi the use of Manufacturers, Mechanics, and Scien- 
¢ Amateurs. The best late collection published of 
such a wide variety of information. 

ee inst SERIES. — Bookbinding: Candles; Drawing; 
: ectro-Metallurgy; Engraving; Gilding ; Japans ; Pho- 
ography; Pottery; Varnishing, etc. pages, with 
WnntAttOMR. ...sacechansaindinneacsseiescaedacnantl $2.00 


SECOND SERIES.—Industrial Chemistry; Cements and 


Lutes ; ¢ Sonfectionery, 
racts: Dyeing, 
Staining. and Coloring ; i Gelatine, Glue, and Size; Inks; 
aper and Paper Making; Pigments, Paint, and Paint- 
ING, O08... .coecetahsagueieneanciateminamaeweksatatedl $2. 


on HIRD SERIES. —Alloys, Electrics, Enamels and Glazes, 
4 ass, Gold, Iron, and Steel, Lacquers and Lacquering, 
ead, Lubricant, 3 } "Nickel, Silver, Tin, Vuna- 
dium, Zine, ete, on. 183 illustrat adios “ 
FOURTH pol ~anpenation Packing and Stor- 
ings Embalming and Preserving ; ‘ether Polishes ; 
ooling Air and Water; Pumps and Siphons; Desic- 
cating; Distilling; Emulsifying ; Evaporating; Filter. 
ing ; Percolating and Macerating; Electrotyping; Ste- 
struments Bookbinding Straw Plaiting; Musical In- 
8 traments ; Clock and Watch Mending: Pautonrereys 
= cra tp sovteccwsaeecanamissscsebecmentebeses 
any address. Soto Catalogue of books, free to 
&@ In ord 
tion the = agring sinale volumes, be particular to men- 
— post paid b AY | _ 
w York, 0 on on Feeeipt of prics & co , 361 Broadway, 


PERFECT 


NEWSPAPER FILE | 
a Koch ent File, for 
trae fas Rice romncly Taped | 


ines, a 
~ and prien red —L su 
BRICAN anat Sere: IENTIFIC AMERICAN SUPPLEMENT can be 
eapl od toe for the low a re of $1.50 by mail, < or aed at the 


2 ing Necessary for 


every on 
pv Aha 
where for a hundred. No ex riqnce. Anybody 

can make money hand over fist. Mailed secure. 

Send Me. postage. HIRSUTE CO., Palatine, Lil. 














Get $1 Patent Article FREE. Cannot buy else- 





Stientific American. 





a Si 





FIRE-BRICK.— —BY R. A _ COOK, AM, M, 
n interesting d ion of the mining of fire « 

the manufacture of of tee brick at Mt. | 2, lay and 
where is located one of the largest establishments in 
the country devoted to this industry. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 538. ce 
Weents. To be had at this office and from all news- 








LASTIC wee. An FACTORY. To eae 
facturers and others. For sale, > L. om oS 2 
estab- 


going concern or in. ne to suit purchase 
lished Elastic Web manufacturing business t which has 
been carried on by the present J nn ws prietor for nearly 9 
years. The machinery and appiiances are of the most 
modern Coosuase and in perfect order, and the busi- 
poses now ‘or disposal PRANCE, be a of meth 
arin t., 
Estesceces Maalond. P 








PLAYS! PLAYS! PLAYs! PLAYS! 
For Reading Ulubs, for Amateur Theatricais, Tem- 

perance Plays. Drawing-Room Plays, Fairy Pays, Ethi- 

opian Plays, Guide Books. Speakers, Pantomimes, Tab- 





—— Theat ts, aapretam 5 Lights, c ‘olored Fire. Burnt 
Preparations, Jarley’s Wax 
Works, Wigs. Be Moustaches, Costum: es, 
and "Fper Ck New Gus sent 
FREE? FREE! FREE! Pees! 
Containing many pot novelties, full i coer jon and 
MUEKL FREN 
25 W. ‘st, New York. 


WEITMYER PATENT FURNACE 
BOILERS OF EVERY DESCRIPTION. 
IDE Automatic Engines, Traction and Portable Engines 
STEAM ROAD ROLLERS. 


Manufactured by Foundry and Machine ree 
Harrisburg, Pa., 


-S. A. 


CONVEYOR! | 


ON 
iting GFain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &c. 
fend or | Grease. | BORDEN, S SELLECK & CO., § 


Sol 
Manu'fers, 


IChlonge, 
QOULDS & AUST, 














‘ 
«“ ps? MANUFACTURERS, 
Ov 167 & 16® 
“ 
. or gst LAKE STREET. 
<< » CHICAGO, ILL. 
“en EXCLUSIVE 
“ae TERRITORY 
«* GIVEN TO 
<a ACTIVE 
we AGENTS. 
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Prapesa!s for Tools fer the Navy Vard. 
kiyn, New. York.~NavyY DEPARIMENT 
WASKINGTON, D. C.. November %, 1887.—Seaied propos 
als wiii be ~~ RF at this Department anti: le o clock 
noon, on Monday, the sixteenth day of .anuary, :88 at 
which time and piace they wiil be opened in the pres 
=e. of attending bidders, for furnishing too: and ma 
rials uired the Bureau of Construction ana Ke- 
~~~ and for the delivery of the same at the Navy Yard, 
a. New York inted schedules icularly 
bing the tools. blauk forms on which proposals 
—y> made, and all other information essential to 
pagers ean be obtained by regular dealers in. or manu- 
facturers of, the articles required, on appiicatior. to the 
Commandant of said Navy Yard Proposals must be 
made in gupiicate, and 1 in sealed envelopes 





i—» is for Tools forthe Navy Yard. Brook- 

e. son Yor * and addressed to the Secretary of the 

tf Navy Depart ment, Washington D.C. Al bids 
must be 


qoesenpemsee 7 either plins or descriptive cuts 
of the principal tools which the dealer offers to furnish 
e Secretary of the Navy reserves the right to reject 
any or all bids, in whole or in part, as, in his judgment, 
the interests of the Government may require 
D. B. HARMONY, Acting Secretary of the Navy. 
Pretest for Machine Tools for the Ordnance 
bg om tg DEPARTMENT, WASHINGTON 
1887.—Sealed pro ae will be re- 
AS at this Department, until li elock noon, on 
Thursday, the Ist day of March, 1888, at ‘whic h time and 
lace they will be opened in the presence of bidders, 
Por furnishing the Recessary ¥ material and 'abor and 
constructing sixteen (16) 16-inch gun lathes, and forthe 
delivery and erection of the same in the Navy Yard, 
Washington, D. C., in accordance with plans and spec “fle 
cations, copies of “which, together with all other intor- 
mation essential to bidders, may be obtained at the 





Bureau of Ordnance inp this Department. Proposals 
must be madein duplicate. in accordance with forms 
which will be furnished on application to the Bureau of 
Ordnance, and enclosed in envelopes marked ' Propos- 
als tor lé-inch Gun Lathes,” and addressed to the Sec- 
retary of the Navy, Navy Department, Washington, D.C 

The Secretary of the Navy reserves the right, to reject 


any or all bids, as, in his judgment, the interests of the 


Government may require. 
D. B. HARMONY, Acting Secretary of the Navy. 








GOING INTO THE POULTRY BUSI- 
ness.—A paper by P. H. Jacobs, reviewing the commer- 
cial aspects of poult raising, and giving many usefu! 
hints upon the subject. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 596. Price 10 cents. To 
be had at this office and from all newsdealers. 


NAVY DEPARTMENT, WASHINGTON December 

30, 1887.— The time fixed oy this Department's advert ise- 

ment. dated November 2, 1887. for receiving proporals 

for 6-inch gun lathes, and s otter, is hereby extended to 

= o'clock noon, February 2, 1888, at wh hich hour the 
ming of the bide will take piace. WILLIAM (, 
War EY. Secretary of t the Navy. 





aU PERIOR 


Stationary Engines 
with Plain and Automa- 
tie Cut-off. Vertical and 
Herizental. 
Penna. Diamond Drill Co., 
Birdsboro, Pa. 


ICE-BOATS — THEIR CONSTRUCTION 











and management. With working drawings, S-tails. and 
directions in full. Four engrav sho mode of 

construction. Views of the two fi i boats 
used on the Hudson river in winter. By H. A 1, 


Contained in SCIENTIFIC AMERICAN SUPPL¥- 
MENT, }. The same number also contains the rules and 
regulst ons for the formation of ice-boat clubs. the rai}. 
ing and management of ice-boats. Price 10 cents. 


ATCHMAKER 


ware buying. peas for _Srtece list of 

ween? L. ah er Foot- 
Wheel and our hable of K nivalents, 
American Watch Too! Co.,Waitham, Mass. 


M.E. 


























us as long as youlive. Fact! 


The Pattern Maker. Has two 
inches =~ y eighths on the large biade; oil-temper- 
ed, yather —_. _- ie for severe use. The small biade is 
to please mechanics. Ebon handle. me- 
tal ends. ce but for 30 
days we will sell 4 for $3.00, 
pest-paid. Remit tn what 
is most con- 
venient. 
Send for our 


OUR PRIDE. | 


a 

if we 
Sell vou one 
knife, you 
will buy of 


MAHER & GROSH, 40 & Street, Toledo. Ohio. 





5 MONEY" PATENTS 


Invention ond eupertmente wig t have been saved 
- ie w book entitled ees 





e 

and Facts on Patents und t Inventions: by HAR- 
Hopkins. A_Practical, jusiness 

Gulde for Developing, Paten Pe ~v a 
Compiled m a 


nting, 

5 d Operating Inventions. 
life of experience. It contains in plain words and con- 

densed form the law and facts of the following and over 
forty other su : Intrinsic Value of gy =~ = 

entific Aid, Abandonment, Joint inventors, Join 

of Inventions. ‘eating Patents, Want of Means, Us. 
divided Interests. Lost “Opportunities, Locations, Intro- 
ducing Inventions, Licenses, Partnershi 
ments, Me = Patents, Damages 
re jt ye @ poor inventor might be 


sented. 
bool 
res ties and fatal mistakes. 


ae 
Chass de pened ina Ley ma 103 Madise 
St., Chicago, HMlinois. 


BARREL=::= 


HOW TO MAKE AN INCUBATOR.— 
Full directions, illustrated with 7 figures. Also direc- 
tions for operating the apparatus. Contain in 
SCIENTIFIC i a SUPPLEMENT, Fe. Giz. rice 








MACHINERY. 
E. & B. HOLMES, 
BuFrFrALa, N. Ye 





FAST MUTOMATIC Se 





with wonderful precision and rapidit 
raer AUTOMATIO  ) New C Chambers %i., N. Y. 
FACSIMILE epptes< obtained to an unlimited extent in 





lack by th 
copying apparatus, equal to the 


ECLIPS finest lithographic work, 


mens free. 
Feurx F. Davs & Co., 21 Beekman Street, New York. 


RADII OF CURVATURE GEOMET- 
conaiferes. —By Prof. MacCord. A peer 
the path of a int on & co 
aiures. ‘Co neained in | ype” ovAMERICAN 
ScPraEm xe, SPs. leres 








for by Pace’s Par. Turnoven 
APS Eae Daume 

the heard distinctly. 
invisible. G59 Booadway, sre ERE, Astro 


or call on F. HISCUX, 853 


2nd MACHINERY £: 


N. Y. Mach’y Depot, Bridg* Store 16, Frankfort St., N. Y. 








ramond Book free, 

Drills pend 2 = 
aa L ELL Well Works, 
TOOLS, Machines Aurora, Ill, 

Barnes’ Foot-Power Machinery. 


ness. Read what a customer says: 
“Considering its ca wr pas the ac- 
curateness of your No. Iathe, | do 
not see how it can be Soaen ed at such 
low cost. The velocipede foot-power 


a outfits for Actual Worksnop 


is oney elegant. | can turn steadily 
fora whole a on # night feel as 
little tired as i been walking 

around.” ive Catalogue and 
Price List Free. F.&JOHN BARNES 





Co. Address 19 Main St., Rockford, Ill. 


VELOCITY OF ICE BOATS. ACOLLEC. 
tion of interesting letters to the editor tthe ScIE —_ 


AMERICAN on the oe n of ee : of ice boats, 
hb these craft sail 


monstrat 
faste he wind LAS Hs 5 Tilust; 
with locenlanese Lory 4 ai ned in SCTENTIFIC 


AMERICAN 8U PLEMENT. No. rice 10 certs. To 
be had at th‘s office from ers. 


} a BLACK Copies of anything written or 
with any hy (or Type Writes) 1-4 the Patent 


Onl led b 
uit 4 
pecimens Free. 

wi 4 ny w York. 


AUTOULOPY 0 


for Hot or Cold, Fresh or 
TEAM d = sSyrs - hls, a 
Yh Scum; for Am 
ae, See. Acids; for jor Tick . Volatile, Vis- 
om = Mroul Liquid etc. ps | of the 
highest efficiency. ter Press Pompe. Air, Gas 
and Acid Blowers. Air Compressors. Etc. 
Bunt sy GUILD & GARRISON, Brooklyn, N. Y. 


10 cent PROFIT & SA & SAMP ES FREE 
os etc. Lad 


Geuaine ‘Electric el se, 5 Breck 
ted tor Electric 
. Write ui oe taco for terms. “pr. Sevtt, ea. Bway, 


ta wan -~ A 
*S BEARD SES 
Seer 
















dy. 












ASS 
es for Bre. 
+ page cove of ne, tot rm he pe Smich Sua 5 








PULLEYS, HANCERS, 
FRICTION CLUTCHES. 











PROGRESS MACHINE WORKS, 
A. & FF. B A 
4 Park Flace 












Shafting and Gearing, xe, Machinery, 


THOS. WOOD & CO, 
| 22d and Wood ™ta., 
iladelphia, Pa, 





CONSUMPTION troubles Grae. 
containing 


late discovery. Sample bottles free og 


pee for home treatment. 
WM. F. G. NOETLING & 00., East ampton, Conn, 








ICE & REFRIGE 


Machines. York Pa- 
tent. YORK MFG, 
CO. York, Pa. 


RATIN 


NICKEL PLATING 


& POLISHING MATERIALS. 


ZUCKER & LEVETT 


CHEMIC 


CAL C2 NEW YORKUSA 








SCIENTIFIC BOOK 
CATALOGUE, 


RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN & O©., Publishers Scientific American, 
361 Broadway. New York. 


‘STEAM ENGINES. 


Horizontal and Vertical. 


Dredgin Machinery, 
\ Flear.” Powder, Siate and 
7, Fling Mill migeplnery: Tar- 
bine Warer Vi heels 


"____ ork Mfg Co., York. Pa. v. 8. A. 


To Business Men. 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into ali the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A _ business man wants somethiog 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he hase when he 
advertises in the SCIENTIFIC AMEKICAN. And do not 
let the advertising agent influence you to substitute 
some other paves for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in waica you cecide it is 
for your interest to advertise. This is frequentiy done, 
for the reason taat tne agent gets a larger commission 
from the papers having a smal! circulation than is allow- 
ed un the SCIENTIFIC AMERICAN. 

For rates see top of first column of this page, or ad- 


dress 
MUNN & CO.,, Publishers, 
361 Brendway. New York. 


SYSTEMS OF DISTRIBUTION OF 


Electricity.—A lecture by Elihu Thomson, delivered in 
the Sibley College course. The series, multiple are. ser- 
les multiple and ma!tiple series, accumulator and tndut- 
tion systems describe vend their advantages and disad- 
vantages ussed. With 18 figures. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 603. Price 
10 cents. To be had at this office, and from all news- 
dealers. 


OR SA LE. Toy. 











tik pie, 292,798, or wil! dispose 
_P. oO. Box 774. New York 


The Scientific merican 


PUBLICATIONS FOR 1888. 


The prices of the different publications are as follows: 








RATES BY MAIL. 


The Scientific American (weekly), one year 
The Setengise Amertean Supplement (weekly), one 


$3.00 


year, 5.00 
The Scientific American, Export Edition (monthly) 
one yea 5.00 
The Seentine American, Architects and Butiders 
Edition (monthly), one year, . re 2.50 
COMBINED RATERS. 


The Scientific American and Supplement. 
The Scientific American ant Architects and Build- 
ers Edition, ° 
The Scientific American, Supplement, and Are hi | 
tects and Builders Kait thon. 
Proportionate Rates for six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 
MUNN & CO., 361 Broadwuy, Now York. 
FREE TOF.A.M. FineColored Enger pg of An- 


cient York, land, where the first G. Lodge of 
icon wind A b, os lee large fi iaserated 


$7.00 





scape rae = a “Tatton a co, 
M ic Publish Broad way,New York, 











postiendy cured be ogee 
y. 
CATARRH med ny and book for 


écts. instamps. E. H. MEDICAL 
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Modvertisements. 


neide Page. each insertion - «- 75 ents a line. 
ck Page, each inecriien « - - $1.00 a line. 


The above are charges per agate line—about embt 
words per line. This notice shows the width of the line, 
acd i set in agate type. Eogravings may head adver- 
tieements at the same rate per agate line. by measure- 
ment, as the letter cress. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear inp next issue 


NO MAN CAN UNDERSTAND the progress which 
hase been made in shoe manufacturing until he has 
worn a pair of the James Mqans $4 Shoes, and thus 
compared them with the shoes heretofore sold for 
twice the money. Ask your dealer for them, 


You cannot afford to do without them. 


JAMES MEANS’ 






THE 

VERY 
Ask for the James BEST 

Means $2 Shoe for Boys MADE. 

Shoes from our celebrated factory are sold by the 
best retailers throughout the United States, and we 
will place them easily within your reach in any State 
or Territory if you will send usa postal card, men- 


tioning Tus SCIENTIFIC AMERICAN 


JAMES MEANS & CoO., 


41 Lieceln St., Boston, Mass. 





H. OW. JO! iNS’ 
ASBESTOS: 
COVERINGS. 
For Furnaces, Hot-Air Pipes, eto. 


FIRE-PROOF. NON-CONDUCTING. 
33° 5 of Fuel Saved. Has no Odor. 
All of the heat is carried to points desired and 
Bot wasted in cellars and flues, 


H. W. JOHNS MF’G Co., 
87 MAIDEN LANE, NEW YORK, 


fe: Wanted 0,00 Suwyers and ; 
8 A w S Lambermen t) cand us their SA Ww s 
full address for a copy of Emerson's (3 Book 
A of SAWS. We are frst to introduce NATUR- A 
Al. Gas for beating and tempering Saws 
with wonderful effect upon improving their 
quality and toughness, enabling us to reduce 


prices. Address 
Ny EMERSON, SMITH & CO. (Lad, ~ 
Beaver Falis, Pa- 


ESTABLISHED HALF A CENTURY. 


MARNE 


FIRE 
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HAVE WDATEN EROVEMENTS 


WoT FOUND in N er MAKES 
THAT WILL bry REPAY AN 


INVESTIGATION 


BY THOSE sine TO SECURE 


THE BEST SAFE 
MARVIN SAFE CO. 


NEW YORK, PHILADELPHIA, 
LONDON. ENCLAND. 


PATENTS. 


aa MUNN & ©O., in connection with the pubil- 
jon of the SCIENTIFIC AMERICAN, Continue to ex- 
pf improvementa, and to act as Solicitors uf Patents 
for inventors 
in thie line of bumness they have had forty-on- 
ezpertence. and now nave wnequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
proseeation of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books. Lavels, Reissues. Assignments and Ysporte 
on Infringements of Patents. Ail business intrasted to 
them is done with special care and prom ptnmesa, on very 
woot terms 
hiet sent free of charge, on application. con- 
ae ull information about Patents and how to r 
@rections coocerning Labels, Copyrights, 
Designs, Patents. Agoeeis HRoiasues, infringements, As- 
_—, Rejected Cases, Hints on the Sale of Pa- 
tents, ete. 





We also send, ‘ree of charge. a Bynopens of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in al! the principal countries of the world 

MUNN & ©O., Solteitors of Patents, 
1 Broadway, New York. 

BRANCH OFFICES.-No. G2 and 4 F Street, Pa. 

otic Building, near Th Street, Washington, D. C. 





Scientific American. 
JTEaNEINS BROS. VALVES. 


THE ENDORSEMENT OF FIRST-CLASS ENGINEERS AND MECHANICS THROUGHOUT EB oo CoUNEEY has fully de- 


monstante® these valves to possess the following advan 
1. A perfectly tivht valve under any and 3 
2. Sand or grit of any kind will pot injure the seat. 
% You do not a 4 ae them off to repair them. 


4. They can be re —= mechanic in a few minut 
« 


5. The elasticity « erthe ee buse allows it to adapt itself to 


over all other val¥es aow 
m. of/s, or gases. 


es. 
an imperfect surface. 


In Valves having ground or metal seats, should sand or grit get upon the seat, it is impossible to make 


tight, except by regrinding, which is expensive if 
and in most cases the: 
Dises used in these valves are manufactured under our 


JENKINS BROS,, 71 John 8t., N. ¥. 


them 
done by hand, = if ape by mnepene soon i — Phe Jemk verve. 
sted from the pipes, often ng more than a new Vaive. enkins 

have to be disconnectec n ed bat cost “J 


ent, and will stand any 


105 Milk St., Boston; 1380. Fourth 8t., Phila.; 54 Dearborn ceieeeee. 




















THE IRON AND COAL DISTRICTS 
of Alabama.—An interesti paper, with map showing 
the position of the mineral districts of the State. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 


500. Price 0 cents. To be had at this office and from 
sdea'ers. 








CEO. W. MARBLE, Sole Manu- 
tacturer of THE ACME WRENCH, 


The best made, all steel, and warranted, 5 4)" 
2% to 8 South Canal Street, ¢ “‘hicago, U. 8. A. 








Mention this paper. 
ICE. HOUSE AND COLD ROOM.—BY R. 
Hetteld. With directions for contain Gur. 
ae = To ve had at this office 
ew ers. 











GOLD MINING ~ MAC HINERY. — DE. 
ah tion of some new mining plants constructed in 

3 for use in the Transvaal, Austria and Hungary. 
wire 10 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. oes. Price 10 cents. To be at 
this office from all newsdealers. 


and 











eompar- 
rail- 


PLEMENT, No. 499. Price 0 cents. To 
office and f from all newadeslers. 


belive ROP 


Address JOHN A. ROEBLING 'S SONS, Manufactur- 
ers, Trenton, N. J., or li7 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 
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le. Econom’ 
P., 46 H. P., | man pe 
are es| 


GAS ENGINES. 


Anan ua Ta hy 1 hotor ctor adapted to 


e motor is not at work, the ao 


ral ones running it ceases. 
No extra Sqenrance. 


teal, peces 

‘i ited fo ra line Gas f country use. 
su ‘or Gasoline Gas for 

for Ilustrated 


ECONOMIC GAS ENGINE COMPANY, 


Cae and Salesrooms ed 


84 DEBY ST. w.Y. 








PATENT. By The | Aa 
Patent Saleomen, uncle, "ind: 
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Steam! Steam! 





We build Automatic Engines from 2 to 200 H. P.., 
equal to anything in market. 
A Large Lot of 2, 3 and 4-H. Engines 
With or without boilers, low for cash, 


B. W. PAYNE & SONS, 


Box 15, Elmira, W. Y- 








2 
yse° agg 4 RECOMMENDED by m3 Kavt- 
pacu, Von Prnory, Gas. Max, and the most emi- 
nent artists throughout the world. The 
Johann Faber Siberian Lead Pencils. 
dJouann Faser. Forsale 
Nous retisners and dealers in Artist Materials 
QUEEN & CO., PHILADELPHIA, 
General Agents for the U.S. 











r ES ND BEST 


Kolo Dhani: ©. 


O7 PARK PLACE.NEW YORK 
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Steam Hingines. 


Pertable, sates Stationary. 


Four-Driver Traction Engines 


Manufactured by 
WwooDrD, TABAM &@ MONMSH, 
Eaton, Madison Co., N. Y. r 
Catalogues and Prices sent on application. 








USEFUL BOOKS. 


Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
tothem. Address, 

MUNN & CO., 361 Broadway, New York. 
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RUBBER BELTING, PACKING, HOSE, 


AND ALL orunn KINDS OF 


RUBBTETAHR Goons, 


FOR 
MANUFACTURING PURPOSES. 


<q The Largest and Most Extensive Manufacturers in America. 
THE GUTTA PERCHA AND RUBBER MFG. CO. 








{January 14, 1888. 
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savailed action, I Trot & Laura) Sts, Pole Be 


TRE AMERICAN SELL TELEPHONE C0, 


95 MILK ST, BOSTON, MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 

TOOLS. Beans 
Scroll Saws, Saw 


‘ools, Lathes, F Mortisers. 
Planes, Bits, and all LS used 














in House Building. int ote pas 
actory, or on the Farm. 
in nae S for pest 


af J. WILKINSON CO. 
State Street, Chicage, Ill, 
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FOR 1885. 


‘at this | Ph Most Popular Seientifie Paper in the World. 





Only 83.008 sev: ncind cladia Postage. Weekly. 

This widely cirenlated a and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 


representing neering Works, Steam Machinery 
New Invent. velties in Mechanics, Manufactures, 
Chemistry, y Telegrapby. Photography, Archi- 


tectare, Agriculture. Horticulture, Natural History, ete. 

Ail Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as mucb as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.—One copy of the ScrEN- 
TIFIC AMERICAN will be sent for one year—i2 numbers— 
Postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clabs.—One extra copy of the SCIENTIFIC AMERI- 
CAN wil be supplied gratis for every club of five subscribers 
at $3.00 each ; additivnal copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress al! letters and make all orders, dra‘ta, etc., pay- 


ble 
mee’ MUMWI é& CO., 
361 Broadway, New York. 
=z = we 


Scientific American Supplement. 


This is a separate and distinct publication from 

THe SCIENTIFIC AMERICAN, but is uniform therewith 
ip size,every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
week'y, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Gecloay, seems 
Natural History, Geoxraphy, Ar logy. 
Chemistry, Electricity, Light. Heat, neamnne Engi- 
neering. Steam and Railway Engineering, Mining. 
Ship Building, Marine Engineering, Photography. 
sechnology, Manufacturing industries, Saritary En- 
gineering, Agriculture, Horticuiture, Domratie Econo- 
my, Biography, Medicine, etc. A vast amounnt of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important Encineering Works, Mechaniams. 
and Manufactures at home and abroad are represented 
and described in the SUPP! EMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
EKICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $1.00. Address and remit by postal 
order. express money order, or check, 

MUNN & Co.. 361 Broadway, N. Y., 
Pablishers SCIENTIFIC AMERICAN. 








Te Foreign Subscribers.—Under the facilities of 
the Postal Union, the Sci EN TIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub- 
seribers in Great Britain india, Australia. and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Kussia. and all other European States; Japan. Brazil, and 
ail States of Central and South Amertea. Terms, when 
sent to foreign countries, Canade and Mexico, excepted, 
#4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold 
for both SCIENTIFIC AMERICAN ani SUPPLEMENT for 
one year. This includes postage, which we pay. Remit 
hy vostal or express money order, or draft to order of 

MUNN & CO. %1 Broadway, New York, 











New York, Chicago, San Francisco, Toronto, 








